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AC AND DC 
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ATTENTION I! 


THIS HANDBOOK IS DISTRIBUTED FOR TRAINING AND INFORMA] 
TION PURPOSES ONLY AND MAY BE USED FOR AC AND DC SYSTEM 
FAMILIARIZATI ОМ AND INSTRUCTION, 


FOR OPFRATIONAL USE, THE INFORMATION CONTAINED HEREIN 
MUST BE CHECKED AGAINST THE LATEST RELEASES OF APPLICABLE 
CONVAIR BLUEPRINTS, MPS, AND OTHER ENGINEERING PAPER. 


CHECK TO BE SURE THAT THE INFORMATION SOURCE USED REPRESENTS 
THE LATEST RELEASE ON THE SUBJECT. 
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REMOVAL, CONSTANT SPEED DRIVE UNIT 

GEAR BOX. 

а. Removal of the constant speed drive unit gear box 
will be facilitated by first removing the engine from. 
the airplane. 

| МОТЕ 
PROVIDE CONTAINERS FOR OIL DRAINAGE WHEN DIS- 
CONNECTING OIL LINES. 


b. Remove electrical harness from starter, Ер | | AS | 
' ~. C Remove starter attachment nuts (6); remove starter. | ка ан : х MM 
d. Disconnect gear box oil "IN," oil “OUT,” and vent INSTALLATION, CONSTANT SPEED DRIVE 
lines, | UNIT GEAR BOX. E Ж; К 
е. Remove gear box attachment nuts (6); remove gear ` а. Installation is essentially the reverse of removal. 
box. Cover open ends of tubes ond fittings. b. Use new gaskets, . ` INE 
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DRIVE UNITS ' ° 
MOUNTING LUG {3} 


COOLING AIR INLET 
= Е DUCT CONNECTION 


TRANSMISSION A AND 
: GEAR CASE — 
INTERCONNECTING ` 

^ DRIVE Staff. 


— d / ) 
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7 HOIST MOUNTING LUG (3) 
E (Xr) ОШ OUTLET LINE 


REMOVAL, CONSTANT SPEED DRIVE ASSEMBLY 
. Remove electrical power from агр!опе. 
. Remove engine from airplane, refer to Т.О. 1Е- 
102A-2-4. 
Install hoist (SE 0891) on engine rails and move into 
position over drive assembly. 


Roll hoist ond drive assembly aft to 
adapter assembly (SE 0904). 

AHoch drive assembly to adapter assem- 
bly at drive unit to airplane mounting lugs. 


INSTALLATION, CONSTANT SPEED 

DRIVE ASSEMBLY. ' 
Installation is essentially the reverse of А. 
removal. ‚ 


NOTE: 
THE MAXIMUM ANGULAR MISALIGNMENT OF THE INTER: 
CONNECTING ORIVE SHAFT, TRANSMISSION AND GEAR 
CASE DRIVE SHAFT, AND THE ENGINE GEAR BOX DRIVE 
SHAFT, SHALL NOT EXCEED - 1°, REFERENCE SURFACES, 
AS MARKED ON THE TWO GEAR BOXES, SHALL BE PAR. 
ALLEL TO WITHIN - 0° - 30°. 
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UNDERSPEED SWITCH. ` 
ELECTRICAL CONNECTION 


VENT LINE 


, COOLING AIR INLET 
> DUCT CONNECTION 


A-C GENERATOR 


TERMINAL BLOCK EXHAUST AIR 


OVERBOARD 


OIL INLET ИМЕ "CONNECTION 


d. Attach hoist (SE 0891) to hoist mounting lugs. 
‚ Disconnect cooling air inlet ducts ond terminal 


blocks from the generators. 


. Disconnect oil inlet line, oil outlet line, vent line, 


underspeed switch electrical connection, and ex- 
haust air overboard connection, 


. Adjust the hoist jack screw to relieve the weight 
` from the drive unit mounting lugs. 
. Remove drive units three mounting lug bolts. 
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. OVERDRIVE CONTROL PRESSURE 
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ЕСІ LUBE PRESSURE 
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то = s С] RETURN ой 
1, Pump. cylinder block assembly. 5. Pump wobbler assembly. 9. Input gear assembly. 
2. Motor cylinder block assembly. 6, Manifold assembly. 10. Input charge pump drive gear. А 
3. Рогі plate. : 7. Wobbler control assembly. 1}. Output drive gear for pumps. 
4. Motor Wobbler drive shoft assembly. -> 8. Output gear and clutch assembly. 2 12, Output shoft linterna! spline}. 
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LIGHT NO. 1 IS BLANK ON F-102A 
а AIRPLANES 53-1816 AND SUBSE- 
QUENT AND. ТЕ-102А AIRPLANES 

54.1352 AND SUBSEQUENT. ^ 


D-C POWER FAILURE 
WARNING RELAY 


1CE DET (REF) 


DIM RELAY 1 


ГЕ! 
A-C POWER FAILURE 
/ WARNING RELAY 


DIM RELAY 2 


RECEPTACLE 


D.C POWER 
RECEPTACLE 


"QD rip 


CLOCKWISE 


115-VOLT INSTRUMENT 


e Ж TRANSFORMER 


MASTER WARNING | | 
CONTROL BOX | 
| BATTERY 


RELAY 


AILERON СНА 
RELAY'IREF) ` 
ELEVON CHAIN 
EMERGENCY POWER . RELAY (REF) 
SWITCH RELAY A-C EXTERNAL POWER 
AUXILIARY RELAY 


D-C EXTERNAL POWER 
INTERLOCK RELAY 


D.C POWER 
DISCONNECT RELAY 


A-C POWER 
DISCONNECT RELAY 


A-C AND D.C 
C EXTERNAL 
POWER 
RECEPTACLE 


A-C POWER CURRENT 
TRANSFORMERS (3) 


D D-C EXTERNAL 
Ра POWER RELAY 


— | AUXILIARY 
POSITION LIGHTS [== D-C EXTERNAL 
FLASHER POWER RECEPTACLE 
POSITION LIGHTS A-C EXTERNAL 
TRANSFORMER POWER RELAY 
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‚115/200 YOLT — 400 CYCLE A.C. 
EXTERNÁL POWER RECEPTACLE 
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“= e, , RECEPTACLE 


"EXTERNAL POWER 
RECEPTACLE COVER 


MAIN WHEEL 
WELL (REF) 


- 28 VOLT D.C. 
EXTERNAL POWER 


AFT ELECTRONICS 
COMPARTMENT (ВЕР) 


ALTERNATE 28 VOLT D.C. 
EXTERNAL POWER RECEPTACLE 
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REMOVAL, BATTERY. 

a, Disconnect electrico! connector. 

b. Unlock overcenter hold-down clamps,  . 

c. Remove battery vent inlet and outlet lines.- 
d. Remove battery and battery case assembly. 


CAUTION 


EXERCISE EXTREME CARE NOT TO SPILL BATTERY ELEC- 
TROLYTE, TWO MEN ARE REQUIRED TO LIFT BATTERY , 
OFF RACK. ^ ` 


—BATTERY COVER , 
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BATTERY VENT VENT AIR 


HOLD.DOWh! CLAMPS 
' К LINE (OUTLET) 
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А : JAR 
| BATTERY VENT 
| LINE (INLŠTI 3 ELECTRICAL 
С j BATTERY AND CONNECTOR 
„ BATTERY CASE 
HOLD-DOWN CLAMPS . eee Pus 
' ‚ BATTERY VENT OVERBOARD VENT LINE ШЕ j 
. UNE HNLET} NOSE WHEEL WELL (ВЕР) 
BATTERY COVER NOTE: ` 
' . APPLICABLE TO F-102A AIRPLANES 53-1791 
В 1 ; ' AND SUBSEQUENT. ^ Е 
| / ELECTRICAL CONNECTOR , 


BATTERY VENT 
LINE (OUTLET) 


BATTERY AND ya 
BATTERY CASE 


BATTERY RACK 
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LINE 


NOTE; . 
, APPLICABLE TO'TF-192.. AIRPLANES. 


INSTALLATION, BATTERY. 
Installation is essentially the reverse of removal. 


p HOTE “ 
BATTERY OVER-CENTER ADJUSTABLE CLAMPS ARE ° 
THREADED ON TIE-DOWN RODS TO PROVIDE ADJUST- 
MENT FOR SECURING BATTERY FIRMLY IN BATTERY RACK, 
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OVERBOARD VENT 


D 801А 


D-C WARNING RELAY 
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BATTERY 


MASTER WARNING 
CONTROL BOX 
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D-C CONTROL PANEL 2 

NOTES: 

1. SHADED ITEMS ARE LOCATED IN THE NOSE. 
WHEEL WELL. 

2: FORWARD PORTION SHOWN. AFT PORTION iS 
SIMILAR TO F-102A AIRPLANES. 
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Е D-C POWER 
D-C EXTERNAL POWER DISCQNNECT RELAY 
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MAIN WHEEL WELL CIRCUIT 
BREAKER PANEL (INCL: NON- 
ESSENTIAL D-C BUS TIE 

`+ RELAY} SEE NOTE 1 — 
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POWER CONTROL PANEL 
(MASTER SWITCH, BATTERY 
SWITCH, D-C GENERATOR SWITCH} 


D-C WARNING 


D-C EXTERNAL 
POWER RELAY 


AUXILIARY D-C EXTERNAL 5 
POWER RECEPTACLE: 


NON-ESSENTIAL D-C 
BUS TIE RELAY 


| SEE NOTE 2 
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NOTE; 
F-102A AIRPLANE SHOWN, TF-102A A-C 
ELECTRICAL ROWER SYSTEM IDENTICAL. 
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WARNING 
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POWER IS ON 


MAIN WHEEL WELL CIRCUIT BREAKER PANEL ‘°, . . ` 
APPLICABLE ТО F. aA AIRPLANES 53-1791 ТОЯ Ви, fla. 


NWW SWITCH PANEL 
`. CIRCUIT BREAKERS 


INTERVALOMETER д р PILOT TAXI ' 3-2 ARMAMENT 
jo. poa EN ui ASSIST Lt. COMP POWER ‘RESET 
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INTERPHONE 


` LAUNCHERS 
* AFT FWD BAY DOORS 
UP UP CLOSE 


О | #2 COMPASS s . fF ELECTRONIC 
ELECTRONIC || 8 VOLTMETER TEST POWER 


р : @ © С C3 0 @ 


3 110\ REG AC 


NOSE WHEEL WELL SWITCH PANEL 


8748 2А Ы 


WARNING 


AN , CABIN RAIN M 
© (5) 


MASTER DC ҒАШ AC FAIL i : 


DEFOG 


CANOPY PNEU | . ee ae | Ala 
UNLOCK PRESS 55 PHA О 
LIGHTING ‚ : ad SE 


INST АВ NOZ LG POS “FUEL 
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OSG OG 6000 
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(в | . | 
N , Ba TURN RUDDER, SPEED SEAT - mE 
STORM (5) (ЕЕ CONT © (%) © i 
RIGHT-HAND AFT "st E 2. LEFT-HAND AFT 
CIRCUIT BREAKER PANEL "M . CIRCUIT BREAKER PANEL: , 
(COCKPIT) : ке у СТЕ NE (COCKPIT), i 
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RIGHT-HAND CONSOLE COMMUNICATION AND RADAR - 
CIRCUIT BREAKER PANEL (COCKPIT) 
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nada: 
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VOLTMETER & TRANSFORMER , 
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00990. 
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ос ISAC 1154 115АС SAC 


‘DATA AUTOFLT 
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AIR CONDITIONING COMPARTMENT 
CIRCUIT BREAKER PANEL 


NWW СКТ BKR PNI 


NOSE FUEL 115'26v 
WHEEL QUANT TRANS 


STEERING 


. 


ATTITUDE GYRO CONT 


OGG 


28vDC Н5ҮЖ — |15У%С 


NOSE WHEEL WELL CIRCUIT BREAKER PANEL | 


APPLICABLE TO F.102A AIRPLANES 53-1791, 1793, 
1794, 1797, 1799, 1806, 1812, 54-1371 AND SUD. 


ссн ыт + 


PWR CONT PWR 
WARN : 


Joo 


FUEL SELECTOR 


5000 


ИХ; GEAR AB 
CONT CONT. START 


обоо 


FORWARD AUXILIARY | 
CIRCUIT BREAKER 
. PANEL (COCKPIT) Ü 


NWW CKT.BKR PNL 


` PWR NOSE FUEL 115˙26 
SHUT-OFF WHEEL * QUANT TRANS 


00000 


` STEERING 


t 


VOLTMETER & TRANSFORMER 


Фобос 


NOSE WHEEL WELL CIRCUIT BREAKER PANEL 
APPLICABLE 1Ó F-102A AIRPLANES 53-1792, 1795, 
1796; 1798, 1800 ТО 1805 {INCL}, 1807 TO 1812“ 
UNCL AND 1814 TO 1818 (INCH. 


ы F 3.746 44 


FORWARD AUXILIARY CIRCUIT 
BREAKER PANEL 
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VIEW LOOKING FORWARD AND OUTBOARD’ 
LEFT-HAND SIDE OF COCKPIT 


Е 25 © б 8 8 25 5—5 . и E 
900 оса о ° 
TTT sata по 2990.9. 


UPPER ELECTRONICS — 
COMPARTMENT CIRCUIT ; Е 


BREAKER PANEL L, 


(D 
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MAIN WHEEL WELL CIRCUIT 
ER PANEL 
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LEFT-HAND SIDE OF MAIN WHEEL WELL 
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ПОНТ-НАМО AFT 
CIRCUIT BREAKER PANEL 
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RADAR CIRCUIT BREAKER PANEL 
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COCKPIT, LEFT-HAND 2 22 
AFT CIRCUIT - / ` 
BREAKER PANEL | 
p Е me > 
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CIRCUIT BREAKER PANEL 


“COCKPIT, RIGHT-HAND AFT 


FWD BULKHEAD 
MAIN WHEEL 
WELL - 


MAIN WHEEL WELL CIRCUIT BREAKER PANEL 


NOSE WHEEL WELL SWITCH PANEL 
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— ------ — — 


| VIEW LOOKING AFT AND OUTBOARD, 
"LEFT-HAND SIDE OF COCKPIT 


NOSE ‘WHEEL WELL CIRCUIT BREAKER PANEL 


VIEW LOOKING OUTBOARD, RIGHT-HAND ` ! VIEW LOOKING ‘AFT AND OUTBOARD, LEFT-HAND 
SIDE OF NOSE WHEEL WELL 


SIDE OF NOSE WHEEL WELL | 
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' LEPT-HAND ‘SIDE OF MAIN WHEEL WELL 


В p М — 
‚_— +. RIGHT-HAND AFT 
; CIRCUIT BREAKER PANEL 


RIGHT-HAND CONSOLE 
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АРМТ POWER 
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ATTENTION 11 


THIS MASDECOK IS DISTRXIBUT"D FOR TRAINING AND INFORMA- 
TION PURPOSES ONLY AND MAY EE USED FOR HYDRAULIC SYSTEM 
FAMILIARIZATION AND INSTRUCTICN, 


FCR OPERATIONAL USE, THS INFORMATION CONTAINED HEREIN 
MUST BE CHECKED AGAINST THE LATEST RELEASES OF APPLICABLE 
CONVAIR BIUEPRINTS, MPS, AND CTR ENGINEERING PATER, 


CHECK TO BU SUR] THAT THE INFORMATION SCURCE USED REPRESENTS 
THE LATEST RELEASE CH THE SUBJECT, 


TRAINING SECTION 
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ff 
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N < К RESERVOIR PRESSURIZATION LINE 
T 88 QUICK-DISCONNECT FITTING 
АЦЕВ Өк з | F 
\ -PRIMARY HYDRAULIC 
i | che N SYSTEM RESERVOIR 
“FULL MARK-- \ ЖА š 
REFILL MARK ê = Fwp es 
. кк —FILLER CAP 
= "FULL" MARK 
4 
DRAIN FITTING- 


DRAIN FITTING 


SECONDARY RYDRAULIC 
SYSTEM RESERVOIR 


= 


FILLING HYDRAULIC RESERVOIRS. 


NOTE 
HYDRAULIC RESERVOIRS WILL REQUIRE REFILLING WHEN 
FLUID LEVEL DROPS BELOW ‘REFILL MARK ON RESER- 
VOIR IF "BLEED' APPEARS ON THE RESERVOIR BLEED 
INDICATOR, PARTIALLY UNSCREW THE ADJACENT BLEED 
FITTING TO ALLOW THE TRAPPED AIR TO ESCAPE FROM 
THE INNER CHAMBER OF THE RESERVOIR 


AFT CENTER 
ARMAMENT BAY 
{REF} 


o, Relieve any pressure in primary and secondary 
hydraulic systems by operating controls. 
b. Relieve reservoir air pressure by loosening reservoir 
filler caps until air escapes. 
с. When air pressure is completely relieved, remove 
filler caps. DRAINING HYDRAULIC RESERVOIRS. 
a. Relieve опу pressure in primary and secondary 
hydraulic systems by operating controls. 
b. Relieve reservoir oir pressureby loosening reservoir 
filler caps until air escapes. Allow all oir to escape. 
See detail "A." 
* c. To drain primary hydraulic system reservoir, remove 
cop from drain line of aft bulkhead in aft center 
ormament boy. | 


PRESSURIZATION 
LINE {REF} 


= BLEED INDICATOR 


` SN Ше E t 
с с t RIGHT MAIN 
i 1 № о — WHEEL WELL (ВЕР) 
| , 9 
е“ ç 
„BLEED FITTING У 


а, Remove reservoir bleed fittings. 

e. Fill reservoirs slightly above "FULL" mark with 
hydraulic fluid, Specification MIL-0-5606. 

f. Replace reservoir filler caps and bleed fittings. 


SECONDARY HYDRAULIC 
CAP SYSTEM DRAIN FITTING 


d. To drain secondory hydraulic system reservoir, re- 
move cop from drain line on forward bulkheod in 
right main wheel well, 

e. Drain fluid into suitable container, After reservoir 
is drained or desired amount hos been removed, 
reploce cop on drain fitting. 


NOTE 

FLUID LEVEL WiLL DROP WHEN RESERVOIRS ARE PRES 
SURIZED IF FLUID LEVEL IS BELOW "FULL MARK WHEN 
RESERVOIRS ARE PRESSURIZED, REPEAT ABOVE PROCE 
OURE IF ABOVE 'FULL MARK, DRAIN EXCESS FLUID 

IF 'BLEED' APPEARS ON THE RESERVOIR BLEED INDI. 
CATOR, PARTIALLY UNSCREW THE ADJACENT BLEED FIT- 
TING ТО ALLOW THE TRAPPED AIR TO ESCAPE FROM THE 
INNER CHAMBER OF THE RESERVOIR 


(Ау TEST STAND CONNECTIONS — 
— RESERVOIR PNEUMATIC 
PRESSURIZATION 


FILTER ^ Jd 


PNEUMATIC PRESSURE 
HOSE QUICK DISCONNECT 


ВЕЗЕВУСИЯ 
FILLER CAP 


RESERVO:R SCR = S 
FILLER САР үс v ape мі 
PRIMARY HYDRAULIC 
SYSTEM RESERVOIR 


SC bit ATI ERESSURE 


SECONDARY HYDRAULIC TRON TEST STAND 
SYSTEM RESERVOIR 


Open hydraulic accessdry compartment ram air tur- 
bine door. 

‚ Relieve pressure in primary and secondary hydraulic 
systems. 

. Exhaust air in primary ond secondory hydraulic 
system reservoirs by loosening filler caps until air 
escapes. 


TEST STAND CONNECTIONS — 


= PRIMARY HYDRAULIC SYSTEM 
© — 


— 


SUCTION TO 
TEST STAND— 1 TEST STAND 


PRESSURE FROM 


RIGHT HAND ENGINE 
ACCESSORY COMPARTMENT DOOR 


. 


d. Open engine accessory compartment door 

e, Disconnect primary system suction hose from pump 
and connect to test stand suction hase. 

f. Disconnect primary system pressure hose al quick- 


disconnect fitting and connect tes! stand pressure 
hose. 


C eun ЗА 


SUPPORT CLAMP 
INSTALLATION — 
ы. TEST STAND HOSES 
— Ф 


LEFT HAND ENGINE 
ACCESSORY 
H COMPARTMENT DOG 


SECONDARY SYSTEM 
| TEST STAND HOSES 


PRIMARY SYSTEM 
TEST STAND HOSES 4 
{== var 
. Install support clamp SE-0952, 
. Repéat steps "а" through "а" for secondary hydraulic 
system. 

i. Disconnect reservoir pneumatic pressure hose at 
quick-disconneci fitting in hydraulic accessory com- 
partment and connect test stand pneumatic pressure 
hose (detail А"), 

NOTE 
TEST STAND PNEUMATIC FRESSURE HOSE 15 CONNECTED 


TO AIRPLANE OILY WHEN OPERATING TEST STAND IN 
THE 'SHIP RESERVOIR’ POSITION 


b um 


PRIMARY HYDRAULIC SYSTEM — 
NORMAL CONNECTIONS 


SECONDARY HYORAULIC SYSTEM — 
NORMAL CONNECTIONS 


i. After hydroulic test stand operations ore completed, 
disconnect test stand hoses ond reconnect primary 
and secondary hydroulic system hoses. Reconnect 
reservoir pressurization line to airplane source. 


CASE DRAIN LINE 


№. ACCESSORY 


0 DRIVE CASE ЫЕ" 


u ! ir — | SEEPAC.E DRAN LINE 


REMOVAL, INSTALLATION. 

a Relieve primary hydraulic system pressure, в. Install unions and new O rings on hydraulic pump. 

Ы Gain access through tight engine accessory compartment b. Install nebular spline on pump spline or in the N; accessory 
door. drive case spline. 

с Disconnect suction пе hose at hydraulic pump. MERE 

d. Disconnect pressure line hose о! hydraulic pump. PLMP HOUSING MUST BE FILLED WITH HYDRAULIC FLUID, БРЕГ! 

e. Disconnect cose drain ond seepage drain lines at unions RCATION MIL O $806 FILL PUMP THROUGH CASE ОВА N CON 
on hydraulic pump. NECTION 


f Сор hydraulic hoses, lines, and openings. 


g. Remove nuts ond washers attaching hydraulic pump ond с Install new gasket. 
remove pump and gasket. d. Install pump on М, accessory drive case. 

h Remove nebular spline from the hydraulic pump spline if e. Install hydraulic pump attaching washers and nuts; secure 
it did not remain оп the М; accessory drive. nuts. 

i Remove unions and O rings from hydraulic pump. Hold f. Connect case drain, seepage drain, pressure, and suction 
unions for installation an the replocement pump. lines or hoses to the hydraulic pump. 


ENGINE ACCESSORY 
COMPARTMENT (REF) 


D REMOVAL, FILTER UNIT. 

г; a, Relieve hydraulic system pressure. 

b. Disconnect hydraulic tubing at points 1,and 2.Remove 
tubing as o unit. 

с. Disconnect hydraulic tube ot points 3, and 4. 


ae 


FILTER 
ELEMENT -~ 


FILTER HOUSING 


FILTER ELEMENT REPLACEMENT. 

a. Relieve hydraulic system pressure. 

b. Remove lockwire safetying filter housing ta filter 
head. 

с. Unscrew filter housing from head by applying wrench 
to square botlom of housing. 

d. Remove element and discord. 

e Clean housing chamber with dry cleaning solvent, 
Federal Specification Mo. P-S-66] and dry thor- 
oughly. 

f. install filter element, using new "O" ring seals. 

g. Screw housing back into head. Tighten firmly and re- 

place lock Wire. 

. Pressure check and leak test hydraulic system. 

NOTE 
EXERCISE CARE TO INSURE THAT О RINGS REMAIN 


IN RETAINER WHEN INSTALLING FILTER ELEMENT AND 
HOUSING 


REDUCER 


FITTING - 


т 


d. Remove mounting bolts and remove filter unit. 
e. Remove reducer fittings and O“ rings from filter 
head; retain for installation on replacement unit. 
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ADJUSTMENT OF ELEVON CONTROL VALVE, 
SERVO ACTUATOR, AND SHUT-OFF VALVE. 
a. Reconnect the-servo actuator yoke assembly to the 


B 520 44 


aft elevon bell crank assembly with rig pin. Do not 
insert rig pin into rigging hole in bolt at hinge center 
line of elevons. 


‚ Connect external source of hydraulic power to the 


lockout valve. Do not connect to airplane hydraulic 
system, 


ELEVON 
SERVO 
ACTUATOR 


RIGGING 
PIN 


OVERRIDE 
SWITCH ACTUATOR 


FORWARD 
LOCKNUTS 


OVERRIDE 
SWITCH 


LOCKNUTS 


. Place pilot assist selector switch in "OFF" ond flight 


AFT ELEVON 
BELL CRANK 
ASSEMBLY 


SERVO ACTUATOR 
YOKE ASSEMBLY 


ELEVON MANUAL 
CONTROL LOCKOUT 


* 


RIGGING 
PIN 


OVERRIDE 
SWITCH 


‚ Place flight mode switch on the utility switch panel 


in "MANUAL," ond place pilot assist selector switch 
in "ON," This energizes the lockout valve. 


. Adjust rod end on servo actuctor until ап 


AN-385-1-10 tapered rigging pin will fit through 
rigging pin holes in control valve. 


. Adjust rod end of yoke assembly until rigging pin 


can be inserted into rigging pin hole in bolt at ele- 
von hinge centerline. Elevons should be at neutral 
position when rigging is completed. 


Loosen lock nuts on override switch actuator to move 
switch aft until switch is de-octvated. 


‚ Move switch forward by tightening forward lock nut 


until switch is actuated. Tighten forward lock nut 13/4 


additional turns. Adjust oft lock nuts to lock switch 


actuator in place. 


mode selector switch in "DIRECT MANUAL." 
Disconnect external hydraulic power from lockout 
valve ond reconnect lines. 

Remove rigging pin at yoke assembly and ай bell 
crank assembly, and reinstall bolt. See detail "|." 


. Remove rigging pin at control valve. 
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SAFETY LOCK PINS ARE STOWED 


| NOSE LANDING GEAR 
IN MAIN WHEEL WELL 


| DOWNLOCK SAFETY PIN 


NOTE 


6) 


2. 


REMOVE BEFORE FLIGHT Г 


NOSE WHEEL 
STEER DAMP 
LOCK PIN 
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7 STRUT A 
BUMPER / 


us RIB 
р STRUT 


BUMPER 
za * a -- — — SE 


AXLE BUMPER SCREW 
LOCK 


NOTE 
LANDING GEAR APPLICABLE TO F-102A AIRPLANES, 53 1791 
TO 1811 (INCL, 15 SHOWN, BUMPER ADJUSTMENT FOR Ait 
TEIGA AIRPLANES AND F !02A AIRPLANES 53-1812 AND 
SUBSEQUENT I5 SIMILAR. 


DOOR PLATE 
BUMPER PLATE 


WARNING 


EACH MAIN LANDING GEAR MUST BE RETRACTED 
SEPARATELY AND ADJUSTMENT MADE FROM TRE 
OPPOSITE WHEEL WELL TO PREVENT POSSIBLE RETRAC 
TION OF NOSE GEAR, AND MAIN LANDING GEAR NOT 
BEING ADJUSTED, DISCONNEC^ THE UP AND DOWN 
HYDRAULIC LINES AND САР 


. Turn oxle bumper screw down until bumper is 
finger tight against door; continue turning until 
screw slot aligns with axle nut lock bolt hole. 

„ Insert axle nut lock bolt and secure. 


- 


d. Release pressure on gear. 

e. Extend geor and insert lock pin. 

f. Мою warning instructions, ond complete steps “а” 
MAIN LANDING GEAR AXLE BUMPER ADJUSTMENT, through “е” for opposite gear. 
о. Use portoble hydraulic hand pump and, retract g. After adjustment has been made on both main 


lending gear. Maintain 3000 psi pressure оп geor 
in up position. 


landing gear axle bumpers, reinstall hydraulic up 
ond down lines for both main and nose gear. 


I — 


NOTE: 
REFER TO CORRESPONDING 
SWITCH ADJUSTAENT DETAILS 
AND PROCEDURAL STEPS SHOWN 
ON SHEET 1. 


888! 2 


MAIN. LANDING | 
GEAR STRUI DER 


SWITCH OPERATING) 
САМ 


SWITCH LEVER 


GROUND SAFETY SWITCH 
ADJUSTMENT. 
Adjust switch lever to actuate switch 
when piston is 0.50 to 0.75-inch from 
fully extended position. 


SWITCH LEVER 


MAIN LANDING GEAR 
DRAG BRACE 


MAIN LANDING GEAR UP SWITCH 
ADJUSTMENT 
A dust switch lever іо obtain 10° over- 
iravel beyond actuated position when 
десг is in fully retracted position. 


bc 


— SWITCH 


< 
zu Z ere LEVER 
— SIDE BRACE LOCK 


ASSEMBLY 


MAIN LANDING GEAR DOWN AND 
LOCK SWITCH. 
Adjust switch lever to obtain 5° to 7° 
of switch movement beyond actuated 
position when gear is in locked down 
position. 
534 ТА 


E ud 


NOTE ' 


THE MAIN LANDING GEAR FOR THE Е 102A 
AIRPLANES 54 1791 за 1811 UNCLE SHOWN 
THE ADJUSTMENTS ARE APPLICABLE TO Ali 


Е O AND ТЕ 102A AIRPLANES 


| SWITCH 
— 
X- ADJUSTMENT 


ща 


FT doo 
N V BELL CRANK 


SWITCH ai 
1 
} 3 


MAIN LANDING GEAR DOOR 

CLOSED SWITCH ADJUSTMENT, 
Adjust switch lever to octuate be- 
tween 0.60 to 0.20-inch before center 
of hinge bolt in bell crank reaches 
ihe full door closed position. 


SWITCH LEVER 


MAIN LANDING GEAR DOOR OPEN 
SWITCH ADJUSTMENT. 
Adjust switch lever to obtain 6° to 
107 of switch movement beyond ac- 
ivoled position when door is fully 
open. 


MAIN LANDING GEAR DOOR ADJUSTMENT. 

о, Remove all electrical ond hydraulic power from 

airplane. 

b. Manually close main landing gear doors. 

c. With the doors closed, the centerline of door push 

г rod should be overcenter with the bell crank pivo — 
point by 0.10-inch minimum to 0.12-inch maximum. 

‚ Adjustment is made by shortening or lengthening 
actuator rod end. 

. Adjust bumper to contact bell crank arm. 
Manually open both main landing geor doors be- 
fore electrical or hydraulic power is put on airplane. 

g. With the doors open, the centerline of the door 

push rod shall be overcenter from the bell crank 
pivot point by 0.40-inch minimum to 0.50-inch maxi- 
mum. 
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| И no E. 
— DOOR ACTUATING 
| x ` " | — CYLINDER — ИИ } 


| 
| 
CLOSED SWITCH | 


y / ; ` ` "o j Ж > ^, | > ` 
| VN А X y % FORWARD DOOR 


VIEW LOOKING FWD 
LH SIDE DOOR CLOSED 


SPRING-LOADED ARM 
` DOOR HINGE 


ЫЕ; 8 549 3 4 


@ — | А 


WING HINGE. FITTING 


HINGE Pin 


LANDING 
GEAR DOOR 


= STRAT 

РАЧО 

FAIRING ADJUSTMENT. 

а. Add or remove hinge pin washers to obtain 0.010 1o WARNING 
0.020-inch axtol end play. f 

BE CAREFUL NOT TO ACTUATE DOOR POSITION 

SWITCHES OR GEAR WILL COME DOWN 


b. Disconnect main landing gear door. | | 
с. Using hydraulic power, slowly raise landing gear f. Connect and manually close moin landing geor 
until strut just makes contact with strut bumper, 


door and reduce hydraulic pressure to 0 psi. 


ADJUSTABLE 
V RING 


@ 


HOOK ON SfRUT 
FARING: 


ADJUSTABLE м = | 
ECCENTRIC e \ с е хай ON 
BUSHING mm S LANDING 
k GEAR DOOR 


ADJUSTING 
WASHERS 


| d. Raise strut fairing and connect to strut fairing link, 
e. Add or remove adjusting washers to allow fairing 
| to gap 1.0-inch to 1.30-inch below wing surface at 

wing-to-fuselage intersection (gear strul against 
strul bumper). 


3. Maximum allowable clearance between door and 
fairing is 0,06-inch. 

h. Strut fairing should align with wing and fuselage 
contours; adjustment is made by turning the eccen- 
tric bushings in the door roller assemblies. 


егін 


qu 


FORWARD HINGE Рам TRUNNION FITTING 
FAIRING BRACKET MATS TRUNNION 


ha BOLTS 4% 
AFT HINGE PIN алы Т T 
i FAIRING BRACKET 2 


HINGEPIN L. 
WASHERS ^ AET = 


HINGE PIN 


! 


^ FAIRING ADJUSTMENT. 


NOTE 
DISCONNECT MAIN LANDING GEAR DOOR LINKAGE 
x > AND OPERATE GEAR TO UP POSITION TO CHECK THE 
a FOLLOWING ADJUSTMENTS 


а. Add hinge pin washers to limit axial end play of 
hinge 0.010 minimum to 0.025 maximum. 

. Add washers to forward aft side of trunnion fitting to 

position fairing properly {inboard and outboard) in 
wing cutout. 
Add washers as necessary under forward hinge pin 
fairing bracket to move leading edge of fairing up 
or down in relation to wing surface. Refer to Aero- 
dynamic Smoothness Tolerances. 


| FAIRING LINK 
FAIRING {REF} — FITTING 


ADJUSTING WASHERS 
(MAXIMUM 4) 


d. Install adjusting washers as necessary to place edge 
of fairing 1.0 to 1.5 inches below wing surface at 
wing-to-fuselage intersection (gear strut against strut 
bumper). 


| = FAIRING 


ADJUSTING WASHERS : 
A > NO 3 BO 
^ SKIRT ASSEMBLY 


e. Install washers on skirt support bolt to foir skirt 
assembly with fuselage cutout. On initial installation, 
leave No. 1 and Мо, 3 bolt holes undrilled until ad- 
justment of skirt has been made. 

f. Connect main landing gear door linkage; retract 
gear to up position. Re-adjust skirt as necessary. 


воз. 4 


MAIN LANDING _ 
GEAR DOOR 
— 


WARNING 


DURING ADJUSTMENTS, BE CAREFUL TO AVOID TRIPPING 
DOOR POSITION SWITCHES THE GEAR COULD EXTEND 
UNEXPECTEDLY. ` 


HOOK ON STRUT 
FAIRIMG 


0 06 NOH. | 
T 


1 


MAIN LANDING GEAR 
DOOR ROLLER 


ADJUSTABLE ECCENTRIC 
BUSHING 


g. Maximum gap permissible between door and fair- 
ing skins із 0.06-inch. To adjust eccentric bushing, 
loosen nut, back bushing out of splines; twist to 
desired position, push bushing into splines and 
tighten nut, . 


0.0005 INCH MIN (0.0150 INCH MAX] 


TRUNNION 
BUSHING WING 
a 


= 


BUSHING 
— —„— ` 


К 2542644; ° 
[ZZ LLLP ZZ272z777Z72, Z7777ZZZ=5 


RRA We eR 


655555552242 227227т:і 
L^ 


*“— TRUNNION 
PIN 


MAIN LANDING GEAR TRUNNION CLEARANCE 
CHECK. 


о. 


7324 


With Menasco pins bolted in place, the sum clear- 
once between Menosco, Irunnion bushings ond fit- 
ling bushings shall Бе 0.0005 inch minimum 10.0150 


inch maximum}, With shims installed as required. 


CLEARANCE 
0001 0010 


MAIN LANDING GEAR SIDE BRACE ADJUSTMENT. 
a. 


BELL CRANK 


With'bell crank bottomed against pin os shown and 
piston bottomed against fixed catch as shown, ad- 
just bushing to provide a clearance of 0.001 to 0.010- 
inch between shoulders of bushing and sleeve. 


. Push up on main gear side brace knuckle until the 


movable latch is bottomed on the fixed catch, add 
or remove shims fram stop bolt until clearance be- 
tween stop bolt and stop plate is 0.0025 to 0.0045- 
inch, i 


MAIN LANDING GEAR ACTUATING CYLINDER 
OVERTRAVEL ADJUSTMENT. 


a. 


b. 


Disconnect hydraulic lines from moin landing gear 
actuating cylinder. 

Disconnect actuator rod end from main landing gear 
„shock strul. 


NOTE 
MAIN LANDING GEAR FOR THE 
Ғ-102А AIRPLANES 53 1791 ТО 
18l1 (INCL) SHOWN ADJUST 
MENTS ARE APPLICABLE TO ALL 
F.102A AND ТЕ 107A AIRPLANES. 


ACTUATING 
ROD —, 


MOVABLE LATCH 
2 \ 


STOP PLATE 


. CLEARANCE 
y , odor, 0 0045 


STOP BOLT 


| 
PISTON . 


FIXED carcn—! 
SIDE BRACE 
KNUCKLE 


. Connect hydraulic lines from auxiliary hydraulic unit 


to actuating cylinder. 


. Using 500 psi, extend octuating rod to fully extended 


position: actuator overtravel in gear down position 


shall be 0.25 1#0.031 inch. The actuator overtravel in 


the gear up position will be a minimum of 0.37-inch. 


ACTUATING CYLINDER 


ACTUATING 
ROD 


WHEEL REMOVAL 

a. Remove landing gear wheel fairing 
(not shown). 

b. Remove lock bolt and retaining nut; slid 
wheel assembly off axle shaft. 


“STRUT (REF) c. Remove greas | i i 
—— А 9 е seal snap rings, remove 


LOCK BOLT grease seals, washers and beorings. 


GREASE SEAL SNAP RING 
GREASE SEAL 


GREASE SEAL WASHER 
ü BEARING 


. BEARING WASHER 
WHEEL INSTALLATION AXLE BUMPER 


a. Check bearing for proper lubrication and 
install in wheel. Install grease seal and 
lock in place with snap rings. 

b. Align brake rotor grooves with drive keys in 
wheel ond slide wheel in place on the oxle 
shaft. | i 

c. Install bearing washer and retaining nut. 
Tighten retaining nut until wheel will rotate 
freely with no noticeable end play in bearings. 

° d. Install retaining nut lock bolt; reinstall wheel 
` fairing. 


{> 
— perk 
mee а на dí —9 


1 


` 


ATTACHING 
FITTINGS 


PIVOT PIN ~= 


BUSHING 


KNEE LATCH 
MECHANISM 


оа 


CYLINDER 


SPRING LOADED 
DISCONNECT REMOVAL. 

Removal of the nose landing geor or its components is 

essentially the removal of attaching hardware as detailed 


on this illustration. 


INSTALLATION. 
Instollotion is the reverse of removal, with the following 
steps lo be performed during installation. 
. After drag brace installation, adjust latch mechanism. 
- After actuating cylinder installation, adjust overtravel 
. After installation of shack strut, perform an operational 
check. 


STEERING 
LINKAGE 


ACTUATING / 
CYLINDER —/ 


NOTE ; 
ON INSTALLATION. WITH TRUNNION PINS 
BOLTEO IN PLACE, THE SUM OF CLEARANCES 
BETWEEN TRUNNION BUSHINGS {SEE DETAIL 
UC | AND F HNO 9USHINGS SHALL BE 0002 
(NCH MINIMUM, 0 22 INCH MAXIMUM 


DRAG GRACE 
cy 


LINKAGE SPECIAL TOOL 


ST 00478 


в 536 DRAG BRACE AND TRUNNION PIN REMOVAL 


TA NOSE STEERING 
! ИМИ SWITCH 


NOSE LANDING GEAR 
DRAG BRACE 
[EXTENDED POSITION) 


ADJUSTMENT 


SWITCH LEVER 


NOSE LANDING GEAR DOWN. IOCK SWITCH 
ADJUSTMENT, 
Adjust switch lever to obtain 13° (#3) of move- 
meni beyond acivated position, with gear locked 
down. 


NOSE LANDING 
GEAR DOOR 


5 


= 


SWITCH LEVER 


STEER OAMP UNIT 
(ВЕР! 


NOSE LANDING GEAR 
DRAG BRACE 
[RETRACTED POSITION) 

NOSE LANDING GEAR DOWN POSITION SWITCH 
ADJUSTMENT. 
Adjust switch lever to obtain a minimum of 10° 
travel beyond actuated position, with gear locked 
down. 


NOSE LANDING GEAR UP POSITION SWITCH 
ADJUSTMENT. 
Adjust swilch lever to obtain 4° to 6° travel beyond 
actuated position, with gear locked up. 
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TRUNNION PIN 
LOCK BOL 
TRUNNION 
PIN 


PIVOT BEAM 
Ан 


, A / 
PIVOT BEAM 0002 MINIMUM | TRUNNION PIN 
BUSHING 3022 MAXIMUM 4 FITTING BUSHING 


T*UNNION PIN 
FITTING 


PIVOT BEAM ADJUSTMENT. 

a. With trunnion pia lock bolt in place, the sum of 
the clearances between pivot beam bushing and 
trunnion pin fitting bushing shall be 0.002 inch mini- 
mum, 0.022 inch maximum. 


LINK ROD | ЩЕ 
ТСР BOLT 


ISHIMS UNDER HEAD} 

GEAR LATCH ADJUSTMENT. 

o. With latch fully unlocked, and dimension A equal 
to zero, adjust link rod to obtain 0.10 to 0.35 inch 
clearance between latch anvil and latch arm. 

. With latch locked, and mating surface of lotch arm 
bottomed on latch anvil, add or remove shims 
under head of stop bolt to achieve 0.0005 to 0.0025 
inch gap at point 8. 


© HEAD FITTING MENASCO PIN 
Ph HEAD 


MENASCC PIN я ү- 
` өл, CENTER s; m hn 


P FITTING 


SESS SAN SSS TON 


ҚАЗАҚС BELT! W 


SPACER (ВЕР! 
NLT FITTING 


BUSHING | 
\ МЕМАБСО PIN 


ACTUATOR LINK — DRAG STRUT (ВЕР) 


DRAG STRUT FITTING ADJUSTMENT. 

a. With Мепазсо pin installed, the clearance between 
washer and nut fitting bushing is 0.002 inch mini- 
mum 10 0.004 inch maximum. 


ШЕГЕ 


ACTUATING — 755 


% 


N Cone STRUT | INS 
р 


е, BNUCKLE "I 2 
4 € 2 


2.6 Е d 


SHOCK STRUT 


: 


` 1 
ACTUATING CYLINDER OVERTRAVEL ADJUSTMENT. 
a. Disconnect both hydraulic lines from nose landing 

gear octuating cylinder. 

b. Disconnect the actuator rod end from nose landing 
gear shock strut and connect auxiliary hydraulic 
unit to actuator. 

c. Using 500 psi pressure, fully extend the actuator 
rod; the overtravel in geor down position shall be 


+ 0.25 (+0.03) inch. 


d. Using 500 psi pressure, fully extend the actuator 
rod; the overiravel in gear up position shall be 
0.19 (0.03) inch. 

e. Reconnect both hydraulic lines te actuotor and re- 
connect the actuator rod end to the shock strut. 

f With gear locked down without hydraulic pressure 
on system, the upper, middle and lower pivot 
points of drag strut shall be in line. 

g. Pull down on drag strut knuckle until the latch orm 
is bottomed on the lotch anvil (see detail ''B'`). The 
actuator link attached to the upper end of the actu- 
ator cylinder shall be overcenter 0.75 150.03) inch 


$cs 8 


- GCN чоно? 


| ү -ədç папЬзор шашшпо уо syoo2 omy 4|ddv “Alp оу моу Са 5 
| 'sjeau^ ois ue 6 9С9-4-МУ чоцооциоәсс чәшиа эцошолцэ зшг JO $4002 N 
| 'SyGE- O71W үш OM} цим sjods pəsodxə o {шоа uay] 0910 papayo 4 
иоцозцов9в ‘Ng Åoy ‘950946 Ҷим sBuupeq saying уу ubs `sj983uA UO 4202 әлцәә{оза peddiu 10 шом 4511493 74 
А `0Z8Z-1-1iW чәбио|ррәновір 10 pe 
иоцо22996 |10 әшц2ош ццбу Ҷим s[pes әѕоәзб грознап "9 чим spaaym э26|9э3 “бицоо> алцодоз9 paddiy> зо} рио Я 
p иәці '[99-S-d “ON чоо?! 'squ 10 зебиоц pauojsip "3542022 уды 10} $|ээцм 42945 `D 
Hod JOlapay 'tuəA|os ui sBulupəq рио s|oəs 9250216 450 `P :Ə3uouəluioui бшмоцоф әҷі 10) |әәцм 95ои ацралош 
5095 9050816 рио збиноза әлошә 72 -33 рио ‘цозомо әш x2pl золзаци »poued payloads {у 


:133HAA 4932 ISON ЗОМУМЗІМІУУУ 


“СӘМІНУЗӨ МІ SISIX3 Ама 
"QN3 318v3911LON ON мн! OS 
LAN iSnfGv NOILVTIVISNI МОап 


0 | 
— 


LAN ONINIVI33  . 


(с) ONi8V38 


(2) ONIS d VNS 


(21 1У35 35У349 MIS ОП 


ЯЗН5У/А 2201 


vd ӘМІЗОУГ 


(г) 83HSV^^ 
193$ 3SV339 


i My 7) 


5555 ER 
Z 


2 


4 
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RUDDER 
TORQUE 
TUBE 


FORWARD RUDDER 
TORQUE TUBE 


LORANK 
SERENA ADJUSTMENT 


STA 125.50 кор STA 137 50 


RIGGING, NOSE WHEEL STEERING. 

а. Drop rigging pin in upper bellcronk (оп forward 
rudder torque tube) to bring rudder inio neutral 
position. 

Set forward leg of bellcrank (sto 137.50) on center 
line of ste 137.50. 5 

. Adjust rod to fii between lower crank on rudder 

torque tube опа forward end of crank ot sta 137.50. 


г 


SPRING 
ASSEMBLY 


STA 137 59 ADJUSTMENT 


SERRATED 
WASHER 


d. Set forward end of bellcrank near sta 153 at sto 
§2.50. 

e. Adjust rod end on spring assembly to fit between 
forward hole in bellcrank neor sta 153 and aft hole 
іп bellcrank near sta 137. Set serrated washer so 
bolt will be centered in center of slot. 


р 74 . 


f. 


BELLCRANK TO 
STEERING UNIT 


а зе STEERING UNIT 
1 ) DISENGAGE 


LH BELLCRANK 


зна „‏ 
ر ا 


1 

І 

| | б 
1 ! 

I 

a 


STA 182 10 
UPPER САМ 
BELLCRANK 


STA 19012,2 


ADJUSTMENT 


SERRATED WASHER 


NEAR STA 153.00 


Set upper cam bellcrank at sta 180.13. 


g. Adjust rod to fit between cam bellcrank and aft hole 


т bellcrank near sta 153. 
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CONTROL eal 
FLANGE INDEX и C 


© 


! 
МҰНЫ WARK МГ STREAMER) -—— 


PC WEF STEERING ARMO 


1 
+ 


CONTROL SHAFT — | 
| хі 
“CONTROL VALVE 


SHAFY INDEX _— 
MARKE V М 
1 


LOCK PIN 


| 


STEERING COLLAR OPERATING ARM A 


REMOVAL, STEER DAMP UNIT 


a 


b, 


C. 


See that steering shut-off valve is in the off position: pro 
vide o bucket for draining hydraulic fluid. 

Disconnect control shaft at lop of steer damp unit. 
Disconnect hydraulic bases at top of unit and cap hose, 
and ports оп unit. Do this over а bucket, so that any trapped 
fluid іп fines will run into bucket 

Remove the four bolts altaching the steer damp unit. 
Twist unit to the left, pivoting abovi the power steering 
arm, ond ИН out unit, 


INSTALLATION, STEER DAMP UNIT 


а, 


— т 


Hold steer damp unit оп left side of power steering arm 
roller and slide arm over rollerasfaras possible Twist unit 
го ngh, pivoting обоо! roller and position to align attach- 
men! lugs of unit апа, ту! 


‚ Install Рош attachment bolts. 


Position indexing marks on control valve shaft to point 
toward dex mark on control valve flange (see detail) 
Connect control shaft at top of unit. 


‚ Uncap and connect hydraulic lines ot "ор of unit 


Jack nose wheel sufficiently to place two greased vetal 
plotes under the wheel. Remove jack Strut musl be сот: 
pressed с! least 3 inches from fully extended position, 
before turning gear 


- CONTROL VALVE 


—--TEER DAMP JNIT 


SWITCH 
rL Ao 


CIBERINGS 
LIT 
SwITCH 


STEERING % 
SWITCH ROLLER 


| — ` 
— — 
ВОПЕВ ARM 


` 
\— STEERING COLLAR 


` ¬ STEERING COLLAR ° 
TURN .iMITING RAMP 


5.— TORQUE ARM SCISSORS IREFI 


‚ Connect porteble hydraulic test stand to secondary hy 


droulic system 


. Connect 28-volt d-c external power source to "EXTERNAL 


POWER RECEPTACLE,” 

Close "NOSE WHEEL STEERING” circuit breaker on nose 
wheel well panel. 

Place landing gear control handle in the down position 


. Depress and hold nose wheel steer button on the pilot's 


control stick. 

Operate nose wheel steering system by slowly pushing 
right-hand then left-hand rudder pedals. Operate system 
through а minimum of five cycles to bleed ай air from the 
system. 

Disconnect portable hydraulic test stand and reconnect 
airplane's hydroulic system. 


- Disconnect external electrical power source. 
Open ' NOSE WHEEL STEERING” 


circuit breoker. 
Remove greased-piates from under nose whéel. 


` — STEER NG ИМИ SW ТЕН 


— VVV 


с 


FILLING MAIN AND NOSE GEAR SHOCK STRUTS 

WITH FLUID. À 

o ОеНс!е shock strut completely 

b Remove air valve from top of shock strut. See 
detail ^ A^ 

с Ей shock strut to level of cir valve opening with 
hydraulic fluid, Specification МН.О-5606, 


> 
Ne | 4 INCH HEX NUT 


- 


AIR VALVE d Reinstall air vclve and tighten 3/4-:nch hexagonal nut 


ge 


Migra E to 100-11. inch-pounds torque Safety valve to strut, 


TORQUE LINK BCLIS 


NOSE GEAR MAIN GEAR 


DEFLATING MAIN AND NOSE GEAR SHOCK STRUTS 
CAUTION 


MAKE SUZE THAY PERDON NE. AEF LEAR CF A ЯРА У.Е 
БЕСЕРМ ЧЕ "THAT да DBSTR 1 IONE wale АН 
K AL SE DAMAGE HEN АР. А.Е Š СУ ERED ARE 
REMC vil FROM UNDER В БЕ AUF AND M megt 


NOSE GEAR MAIN GEAR 


. Remove cap fram valve af Тор ol shock strut 
Loosen 5 Sch hexagonal swivel nut up to a maxi 
mum of 3 4 of o цип 
Depress «o ve core If a sma. amour! of air only, 
ıs to Бе discharged loosen 5 8 ach nut ' 10 cf c 
turn end depress valve core 


SERVICING MAIN AND NOSE GEAR 

SHOCK STRUTS WITH AIR. š 

a. Remove cop from valve ot top of strut. SÉe detail 
n 

b. Attach аи supply hose to valve with a pressure 
regulator installed in the line between pressure 
source and valve, With airplane resting on the gear, 
set pressure regulator to 825 psi maximum, With 
airplane resting on jacks, set pressure regulator to 
220 psi maximum. 

с loosen 5/8-inch hexogonol swivel nut à maximum 


of 3% of a turn 7 Ы 


When all ам pressure is discharged and strut is col 
lapsed or desired armour! of air has been removed 
tighten 5 8 inch swivel nut to 5020 inch-paund« 
"сгаме 

e Replace and hghten vclve сор to extreme finger 
lightness 


WITH AIRPLANE RESTING ON GEAR Inflote gear 
strut to dimension shown if dimension is greater 
than shown, deflate strut below dimension and 
then inflate to dimension shown The wing should 
olways be oscillated while inflating or deflating 
nose geor strut, to minimize piston friction on Ihe 
strut 


ПРА |" PLUG — 


WITH AIRPLANE RESTING ON JACKS Ascertain 

struts are fully extended, pressurize the moin gear 

struis to moximum of 205 to 215 psi and the nose 
gear strut to maximum of 135 to 145 psi 

f Tighten 5 8-inch swivel nut to 50-70 inch-pounds 


NOSE GEAR MAIN GEAR 


DRAIN'NG MAIN AND NOSE GEAR SHOCK STRUTS а a | 

о Deflcte shock strut completely g Remove nitrogen or dry air bottle supply hase from 

b Remove xa ve assembly from top of shock strut. valve | f 
See detail А. h. Replace and tighten valve cap to extreme finger 


tightness. 


c Remove shock strut drein plug and drain strut 


NOTE 
NOSE GEAR MULT BE RETRACTED WITH L2CR CISCON 
NEED FOR Tet ОВЕВА С 


“СТЕ 
SERVICING INSTRUCTIONS ARE IDENTICAL FOR AIRPLANES 
Q UIPPES ә Тн SKEWED TYPE MAIN LANDING GEAR 


d Renstall ard safety drair plug after drain ^g 
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VERT TAL 
STABILIZER 
i AND = 


+— — pOCR ACTLATING 
CYLINDERS 14) 


SPEEL BRAKE 


REMOVAL, 

c. Disconnect hydroulic power to. door actuating cylin- 
ders after doors are open cap fines 

b Breok safety wire on hinge bolts and disconnect 


iumper wires. 
c Remove hinge bolts and remove doors. 


INSTALLATION. 
installation is essentially the reverse of removal, with 


notes as applicable. 


тата M 

C à? BETWEEN SLEEVE AND SHOULDER BUSHINGS ТО BE 

UNAM MAKIN. IM WHEN RATES TORGJE 5 АРЫС ED 

2 GIMP ERS TO ВЕ INSTALLED SQ THAT DOOR МОУЕМЕМТ (0 
TI в“ REN WILL NT CAUSE МЫС 

. REMOVE NON CONDUCTING FINISHES АТ BONDING 

IMGER ATTACHMENTS 


CASTING 


,, а 22 
TORGLE 2*0 300 РЧ „В 
SEE NOTE | 
INTERNA, WRENCH 8017 ——. 


r hàm 
5 


TYPICAL HINGE INSTALLATION 


SEE NOTE 2 


— 


MODEL 


MANUAL 


FORM 3-7-500 


CONVAIR PAGE 


450 нах мА Са . ОЧРОПАТ. ON 
Зам GGG 


TRAINING SECTION DATE 


ATTENTION ii 


THIS HANDBOOK IS DISTRIBUTED FOR TRAINING AWD INFORMA- 
TION PURPOSES ONLY AND MAY BE USED FOR FLIGHT CONTROLS 
FAMILIARIZATION AND INSTRUCTION, 


FOR OPERATIONAL USE, THE INFORMATION CONTAINED HEREIN MUST 
BE CHECKED AGAINST THE LATEST RELEASES OP ДРРІЛСАВІЛ, 
CONVAIR BLUEPRINTS, MPS, AND OTHER ENGINEERING PAPER, 


CHECK TO BE SURE THAT THE INFORMATION SOURCE USED REPRESENTS 
THE LATEST RELEASE ON THE SUBJECT. 
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TYPICAL DOOR BUTT JOINTS 


0.040" МАХ 
0.008” 
0.004" 
0.015” 


— 


0.040“ MAX 
0.012” 
0 006” 
0.015" 


4 


FUSELAGE 
ZONE П 


2 K X O 


0.040" МАХ 
0.015" MAX 
0,007" MAX 
0.015” МАХ 


0.020" MAX 0.010" MAX 
0010" МАХ 0.010" MAX 
0.010" MAX 0010” MAX 
0 010" MAX 0.010" MAX 


WING 
LEADING EDGE 
(SEE NOTE 2! 


0.040" MAX 0.020" MAX 
0.010" MAX 0,010" MAX 
0.010" MAX 0.010" MAX 
0.010" MAX 0.010" MAX 


WING AFT OF 
LEADING EDGE 


NOTES; 

1. G= GAPS BETWEEN SKINS OR SKINS AND DOORS. 
M= MISMATCH AY TRANSVERSE JOINTS, PROTRUDING SKIN FACING 
AFT. 
My — MISMATCH AT TRANSVERSE JOINTS, PROTRUDING SKIN FACING 
FORWARD, 
N= MISMATCH BETWEEN SKINS AT LONGITUDINAL JOINTS. 

2. MISMATCH FORE AND AFT BETWEEN SKINS AT WING LEADING EDGE 15 
0.004 [NCH MAXIMUM. 


$3272 


BUTT JOINTS 
— | s 


FORWARD ELEC- 
TRON!CS COMPART- 
MENT AND NOSE 
GEAR DOORS 


MAIN LANDING 
GEAR AND 
ARMAMENT 
BAY DOORS 


RADOME 


CANOPY 
MEM, 


0.030“ MAX 0.020" MAX 
0.010“ MAX 0.010" MAX 
0.010“ МАХ 0.010" МАХ! 
0.010” MAX 0.010" МАХ 


0.060“ MAX 0.030” MIN 
0.030" 
0015" 
0.030" 


` 0.030" 


0.060" + 0.030" 
(FWD OF STA 212) 
0.120“ + 0.030“ 
«АРТ OF STA 212) 
0.030” МАХ 


3. MAXIMUM PROTRUSION FOR RIVETS IN FUSELAGE ZONE 1 AND WING 


LEADING EDGE 15 0.002 INCH. 


MAXIMUM PROTRUSION FOR RIVETS IN FUSELAGE ZONES | AND il, FIN, 
AND WING AFT OP LEADING EDGE IS 0.004 INCH, 
МАХОМ PROTRUSION FOR SCREWS IN ALL AREAS 15 0.004 INCH, 

4 ALL FUSELAGE DOORS, NOT OTHERWISE SEALED, SHOULD BE SEALED 


WITH “FORMED GASKET" MATERIAL. 
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BRAKE MASTER 
CYLINDERS (21 


FORWARD RUDDER 
BELL CRANKS: (2) 


2 е 
СА —FORWARD TIE 
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RUDDER PEDALS (2) 


age 


г FORK ASSEMBLY 


Фа 


PULLEY INSTALLATION 
STATION 313.4 


FORWARD LINKAGE 


TURNBUCKLES 
STATION 234,5 


PULLEY INSTALLATION 
STATION 195 


FORWARD LINKAGE 
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CONTROL CABLES 


TURNBUCKLES 


| | CABLES 
SEAL BELLOWS N 


\ 
CONTROL STICK 
ASSEMBLY 


2 ЕКЕТ. 
РА сай 
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FAIRLEADS 
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PI SA CONTROL LINKAGE _ f 
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| \ š FORWARD ELEVATOR 
М p ud CONTROL LINKAGE 


) 


INBOARD ELEVON po adi 
ACTUATOR ms 


= ELEVON POSITION Pd 


POTENTIOMETER Ж. 


OUTBOARD ELEYON 
ACTUATOR 


ДР ап actor 


rC v v 2 ر‎ ; 
CONTROL VALVE — РР DR, A: . 
tr P й 2 š 


| 
1 ELEVATOR 
CENTERING SPRING 


AILERON FEEDBACK MIXER 
ASSEMBLY 


POTENTIOMETER le, 4 : 
CO Dae, а 
СС. с Ф| ELEVATOR FEEL 
TURNBUCKLES A DANS. FORCE CYLINDER 
. ELEVATOR TRIM 


{ ACTUATOR 


AILERON TRIM 
ACTUATOR 
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d CENTERING SPRING 


0 ЕК 


el 


INSTRUCTOR'S CONTROL N 4 
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Р / 
, / 
Ж 
Ж NE 
+4, 
se 


STUDENT'S CONTROL Ye 
STICK ASSEMBLY i; 
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ѓ „20 
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FAIRLEADS 


--—— —] / FORWARD ELEVATOR 


— CONTROL LINKAGE 
FORWARD AILERON Аы | 
CONTROL ИМКАСЕ 


NOTE 
CONTROL SYSTEM AFT OF STATION 310 iS IDENTI. 
CAL TO THE CONTROL SYSTEM ON THE Е.102А 
AIRPLANES, 


Е 360A 


\ 254 AILERON TRIM 


ELEVON LIMITS OF TRAVEL FROM STREAMLINE POSITION  - ELEVATOR TRIM 


.. UMITS OF ELEVATOR TRAVEL 
[  ] имп$ OF AILERON TRAVEL 


LH ELEVON RH ELEVON ` 
TOTAL DEFLECTION 16° TOTAL DEFLECTION 35° 


DEFLECTION DUE TO COMBINED 
ELEVATOR AND AILERON ACTION FOR 
CLIMBING, RIGHT-HAND TURN 


Г } ELEVATOR ACTION NOTE: 
ALL DEFLECTIONS SHOWN HAVE 
[ — ] AILERON ACTION A TOLERANCE OF 0.5° 


RH ELEVON 


LH ELEVON 
TOTAL DEFLECTION 1° TOTAL DEFLECTION 19° 


DEFLECTION DUE TO COMBINED 
ELEVATOR AND AILERON ACTION FOR 
DIVING, LEFT-HAND TURN 


6715 1 


RUDDER DEFLECTION 
TRIM DEFLECTION . 


LIMITS OF RUDDER TRAVEL 
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` SECONDARY — 
HYDRAULIC 


POWER я 
SYSTEM 
ELEYON DAMPER. 


SHUT-OFF VALVE 


OUTBOARD ELEVON ACTUATOR ` Š 


SECONDARY 
_— "U UNE 


LOCK-QUT VALVE 
SOLENOID 


* 
TO LEFT-HAND 
ELEVON SYSTEM 


| ELEVON f 
SECONDARY PRIMARY — 
DOWN REN „ LINE : о. ; Ге 1 n ; 


TO LEFT-HAND N 
ELEVON SYSTEM | ; ; 
CONTROL VALYE LOCK-OUT VALVE 
سام‎ (INCLUDES SINGLE 
SYSTEM RELIEF 
VALVES] , 
NL PRIMARY 
UP LINE 
NOTE; 4 


CONTROL VALVE. IS SHOWN IN POSITION TO 
ROUTE HYDRAULIC PRESSURE TO THE "UP" SIDE 
OF THE ELEYON ACTUATORS. THE ELEVON 
DAMPER SHUT-OFF VALVE AND THE cx. our 
VALVE ARE SHOWN ENERGIZED, 


INBOARD ELEVON ACTUATOR 


PRIMARY HYDRAULIC PRESSURE 
PRIMARY HYDRAULIC RETURN, 
SECONDARY HYDRAULIC PRESSURE 
SECONDARY HYDRAULIC RETURN 


PRIMARY 
HYDRAULIC 


POWER 
SYSTEM 
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ТО ELEVATOR TRIM 
SERVO SYSTEM (REF) 


TO ELEVATOR TRIM 


SERVO SYSTEM (REF) 


NOSE WHEEL STEERING 
CIRCUIT BREAKER 


TO ELEVON * 


TRIM SWITCH 
(REF) 
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28 VOLT DC 15 200 VOLT AC ылады е 
= TURN CF 
COORDINATION YAW RATE PRIMARY PRESSURE 
ROLL RATE GYRO FLIGHT MODE d FROM 
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GYRO CONTROL SECONDARY RETURN Ne тот 
SWITCH SECONDARY PRESSURE 
¥ 
BELLCRANK 
À. 
я RUDDER о с 
. АМРИНЕВ SHUT- OFF 
CALIBRATOR VALVE ; 
AIRSPEED M XX > CONTROL & 
COMPENSATOR SERVO ; RUDDER b FEEDBACK 
ACTUATOR SERVO = LINKAGE 
Š 2 FEEDBACK ACTUATOR 25 ИГ É | 
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RUDDER 
AILERON CONTROL VALVE Z; ЖЖЖ Z ZZ Z r 
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1 77/22 
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OPERATION 


DIRECT MANUAL MODE. 

a. Pilotand/or trim motions are imposed on control and 
feedback linkage through the bellcrank. 

b. Rudder servo actuator is not energized and therefore 
point "b" is the center of rotation for the bellcrank. 

с. The control and feedback link opens the control valve 
to route hydraulic pressure to the rudder actuator. 

d. The actuator moves the control surface. 


NOTE 
THE ROD END OF THE ACTUATOR 15 ATTACHED TO STRUC- 
TURE, FHEREFORE THE BODY OF THE ACTUATOR, THE 
CONTROL VALVE, AND THE SERVO ACTUATOR ALL MOVE 
AS A UNIT WITH THE MOVEMENT OF THE RUDDER 


e, When pilot initiated movement has stopped, the bell- 

crank becomes a rigid link held at points "b" and "d." 

As the actuator moves then, the control valve is shut 

"ds off when the rudder reaches the position correspond- 
K ing to the rudder pedal position. 
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MANUAL MODE AND PILOT ASSIST MODE. 


а. 


b. 


Pilot and/or trim motions are imposed on control and 
feedback linkage through the bellcrank. 
The servo actuator 15 energized electrically to impose 
pitch and yaw damper corrections on the control and 
feedback linkage through the bellcrank. 


. The control and feedback linkage opens the control 


valve to route hydraulic pressure to the rudder actu- 
ator. 


The actuator moves the control surface. 
. When pilot initiated and servo-actuator movement 


has stopped, the bellcrank becomes а rigid link 
held at points "b" and "d." As the actuator moves, 
the control valve is shut off when the rudder reaches 
the position corresponding to rudder peda! and 
servo-actuator position. 
NOTE 
THE RUDDER PEDALS ARE SELOOM USED WHEN IN THESE 
MODES. RUDDER ACTION IS CONTROLLED BY THE TURN 


COORDINATION DERIVED FROM THE AILERON POTENTI- 
OMETERS. 
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PRIMARY UP LINE 
PRIMARY DOWN LINE 
SECONDARY UP LINE 


SECONDARY DOWN LINE 


| INBOARD ELEVON ACTUATOR | 
ELEVON DAMPER | 
SHUT-OFF i 
VALVE „Г : 
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PRIMARY ای‎ река — — J 
HYDRAULIC 
PRESSURE — d 8 
PRIMARY т НЕК: 
HYDRAULIC 
RETURN —D ACTUATOR ` 
SECONDARY 
HYDRAULIC — Meses 
RETURN spa eer поканени 
SECONDARY mius — 
М ELEVON CONTROL VALVE 
PRESSURE ^ PILOT AND TRIM MOTION —=— — АҒ FLEVON 
m BELLCRANK 
1 | ASSEMBLY 
RIGHT-HAND SYSTEM SHOWN, LEFT-HAND SIMILAR 
E] 
DIRECT MANUAL MODE. 
o. Elevon servo actuator is not actuated and serves as 
a link in the contro! system. 
b. Pilot and/or trim system movements are transferred 
through the control and feedback link (rotation 
about point "2") to the control linkoge. 
с. The elevon contro! valve is opened to allow hydrav- 
lic pressure to the elevon actuator. 
d. As the elevon moves, the bellcrank moves the con- 
trol ond feedback linkage to close off the elevon 
control valve. Since the pilot and/or trim motion has 
PRIMARY HYDRAULIC PRESSURE stopped, the control and feedback link now rotates 
PRIMARY HYDRAULIC RETURN about point "1," 
SECONDARY HYDRAULIC PRESSURE е. When the elevon reoches the position corresponding 


to the control stick ond/or trim position, the control 
valve is completely closed off, and the actuator no 
longer receives hydraulic power. 


SECONDARY HYDRAULIC RETURN 


6-369 1 


er 


RIGHT | 


ELEVATOR PITCH RATE 
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CALIBRATOR 


LEFT ELEVON 
AMPLIFIER- 
CALIBRATOR 


TO LEFT-HAND SYSTEM 


lU SO ча R 
200/115-VOLT 


28-YOLT 
O. C BUS 


A-C BUS 

MANUAL MODE. 

a. Pilot and/or trim system movements аге tràns- 
ferred through the control and feedback link trota- 
tion about point "2") to the control linkage. 

b. The elevon servo actuator, upon receiving electrical 
signols, superimposes corrective motion in the link- 
age. 

с. The elevon control valve is opened to allow hydrau- 
lic pressure to the elevon actuator. 

d. As the elevon moves, the bell crank moves the con- 

trol and feedback linkage to close off the elevon 

contro! valve. The control and feedback link now 

rotates about point l.“ 

When the elevon reaches the position correspond- 

ing to the control stick and/or trim position, the con- 

trol valve is completely closed off, and the actuator 
no longer receives power. 

f. An electrical feedback shuts off the elevon servo 
actuator when the corrective action has taken place. 
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^ 4 CALIBRATOR 
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156) 414 Чо | 
200/115-VOLT 28-VOLT 
A-C BUS D.C BUS 


PILOT ASSIST MODE. 
(APPLICABLE TO F-102A AIRPLANES } 


a. The elevon lock-out valve is actuated, which holds 
rigid the portion of the mechanical linkage from the 
elevon lock-out valve to the control and feedback 
link. Pilot and/or trim system initiated control mo- 
tions are stopped. 

b. Elevon servo actuator is electrically energized by 
the pitch and yaw system. Its motions are imposed 
on the elevon control valve. 

c. Motion of the elevons is fed back through the con- 
trol and feedback link (rotation around point 3˙ 
to the pilot's controls. 

d. The servo uctvotor is returned to neutral by the 
electrical feedback circuit from the elevator posi- 
tion potentiometers. This closes the control valve 
and control surface motion is stopped. 
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RIGGING. INSTRUCTIONS, FORWARD LINKAGE. 


a. Relievé hydraulic system pressure. 
b. Disconnect control cable turnbuckles to allow slack 


#701 ib 


in the system. 


FORWARD 


RUDDER НЕ ROD« Ша 
o RIGGING PIN 
ux. 
l 
| 
1 


. Disconnect the forward rudder tie rods from the 
forward rudder bell cranks, right and left-hand 
sides. 

. Line up rigging pin holes in bell cranks with rigging 
pin holes in railing and install 3/16-inch diameter 


rigging pins. 


FORWARD 


RUDDER RIGGING PIN 
TORQUE TUBE N š 
i ғ" FORWARD 
3 a 
у 


. Line up rigging pin hole in bottom bell crank of 


forward rudder torque tube with rigging pin hole 
in the torque tube support assembly and insert 
о 3/16-inch diameter rigging pin. 


. Adjust length of forward rudder tie rods and recon- 


nect tie rods to right and left-hand bell cranks. 


FORWARD RUDDER 
BELL CRANK 


RUDDER PEDAL 
BELL CRANK | 
RUDDER PEDAL 


BELL CRANK 


PEDAL 
ADJUSTMENT 
CRANK 


MASTER 
CYLINDER RODS 


ASSEMBLY 


. Disconnect both broke master cylinder rod ends from 


master brake cylinder bell cranks. 


. Crank rudder pedals to full forward position. 
i. Tilt rudder pedals to line up rigging pin holes 


in fork assembly and rudder pedal bell cranks. 
This sets the rudder pedals in brakes off position, 
Install a 3/16-inch diameter rigging pin through the 
fork and both boll cranks. 


. Push master broke cylinder rods forward for their full 


travel to the brakes off pasition. 


. Holding the rods т this position, adjust the rod ends 


to fit and reconnect to the master brake cylinder bell 
cranks, 
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RIGGING INSTRUCTIONS, FORWARD LINKAGE. 

a. Relieve hydraulic system pressure. 

b. Determine that forward ends of left and right-hand 
rudder control cables are disconnected from bell 
cranks below cockpit floor, 

. Insert rigging pin (1) through hole in lug on torque 


tube forward of student's rudder pedals and hole in? 
support assembly above cockpit floor. i 

„ Insert rigging pin (2) through hole in lug on stop 
arm assembly forward of instructor's rudder pedals 
and hole in forward rudder stop above cockpit 
floor, 


RIGGING PIN 
(3) RIGHT HAND , RIGHT HAND SHOWN 
{АР LEFT HAND LEFT HAND SIMILAR 


. Below cockpit floor on left and right-hand sides, in- 
sert rigging pins (3) and 14) through hole in torque 
tube support and hole in lug on torque tube. 


Е Install and adjust push-pull rod (1) to fit between Бей 
cranks on torque tubes forward of student's ond in- 
structor's rudder pedals, 

g. Install and adjust push-pull rod (2) to fit between 
arm on bottom of torque tube forward of instructor's 
rudder pedals and arm on torque tube on right-hand 
side below cockpit floor. 

h. Install ond adjust push-pull rod (3) between arms 
on torque tubes on right and left-hand sides below 
cockpit floor. 


RUDDER PEDAL 
STO? BOLT 
` 


. Set student's ей and right rudder реда! hanger 


assemblies in mid-adjustment position by turning 
pedal adjustment control. Check that pedals can 
be adjusted 4.00 inches forward and 4.00 inches 
aft of this neutral position, as measured horizontally 
at centerline of either pedal pivot shaft, by turning 
pedal adjustment control unit until stops are con- 
tocted. 


|. Repeat step “h” for instructor's rudder pedals. 
. Reset student's and instructor's rudder pedals at 


neutral position of adjustment and remove rigging 
pins installed in steps "b" through "d." 


Move instructor's left-hand pedal forward 3.25 


inches, as measured horizontally at centedine of 
pedal pivot shaft, спа set inboard stop bolt to con- 
tact forward rudder stop. 


. Repeat step "|" for instructor's right-hand pedal 


and set outboard stop bolt. 


3.12 INCHES 


NOTE: 

WHEN STUDENT'S AND [NSTRUCTOR’S LEFT-HAND PEDALS 
ARE MOVED FORWARD 3 17 INCHES, AS MEASURED HORI. 
ZONTALLY AT CENTERLINES OF PEDAL PIVOT SHAFTS, THE 
BELL CRANK WHICH CONNECTS TO LEFT-HAND RUDDER 
CABLE BELOW COCKPIT FLOOR SHOULD MOVE 15° 45 
[1 30} FORWARD OF NEUTRAL POSITION, AND THE BELL 
CRANK WHICH CONNECTS TO RIGHT-HAND RUDDER CABLE 
SHOULD MOVE 15° 45° (- 30) AFT OF NEUTRAL WHEN 
BOTH RIGHT-HAND PEDALS ARE MOVED FORWARD 3 12 
INCHES, THE LEFT-HAND BELL CRANK SHOULD MOVE AFT 
159 45° f 30˙% AND RIGHT-HAND BELL CRANK SHOULO 
MOVE FORWARD 15° 4571-2307. 
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CEHTERING RIGGING 


SPRING PIN 
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ASSEMBLY 


TRIM ACTUATOR 
TIE RODS 


FEEL 
TRIM FORCE 
ACTUATOR CYLINDER 


TENSION 
SPRING 


* UID= TRIM 


BELL CRANK 


Disconnect the trim actuator tension spring and the 

trim actuator from the trim bell crank. 

f. Remove the two bolts holding the centering spring 
assembly and the trim actuator Не rods to the sup- 
port assembly. Upper bolt is accessible through ac- 
cess hole in web. 

. Disconnect air line to feel force cylinder. 


NOTE 
IF AIR BOTTLES ARE CHARGED, AIR WILL BLEED FROM THE 
LINE. TO HOLD THE AIR PRESSURE, CAP THE LINE WITH АМ 
AN 806-03 CAP. 


HYDRAULIC. 


. Swing centering spring ossembly clear of support 
assembly апа then swing support ossembly to clear 
bolt attaching feel force cylinder to Бей crank. Re- 
move the bolt. 

i. Return support assembly to its original position and 
line up rigging pin hole in support assembly with 
the bolt holes in the attaching points of the feel 
force cylinder and the bell crank. Insert а 1/4-inch 
diameter rigging pin. The pin replaces the bolt re- 

* moved in step “h.” 

j. Line up centering spring, trim actuator Не rods, and 
support assembly attach points with rigging pin 
hole in doubler and web and insert 1/4-inch diom- 
eter rigging pin. 

k. Disconnect centering spring assembly at bell crank. 

|. Adjust length of centering spring assembly and re- 
attach to bell crank. Maintain spring in its centered 

position during adjustmant. 
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! RIGGING INSTRUCTIONS, AFT LINKAGE. 

| a, Disconnect the rudder actuator from the rudder 

| horn. 
Disconnect the controls link at the upper bell crank 
on the ай rudder torque tube. 

. Disconnect the four hydraulic lines at the rudder ac- 
tuator. Cap lines ond ports. 

. Swing rudder actuator out until bolt access holes in 
web are cleared. 


m. Connect external d-c power to the airplane. 

. Press take-off trim switch on utility switch panel until 
take-off trim light is illuminoted. This sets the trim 
actuator in the neutral position. (The neutral trim 
switches in the actuator must be pre-set before 
installation.) 

o. Disconnect electrical power from the airplane. 

p. Adjust length of trim actuator rod and re-ottach to 

bell crank. 

q. Re-attach trim actuator tension spring to bell crank. 
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H 870174 


0.05 INCH 
DIAMETER 
RIGGING HOLE 


RUDDER "- 
GAGE — SE 0767 


a. Install rudder rigging gage. Zero marks on gage 
should line up with 0.050-inch diameter hole drilled on 
the centerline of broke chute support fitting. 


в 201 38 


OVERTRAVEL 
{ACTUATOR 
RETRACTED} 


"OVERTRAVEL 
(ACTUATOR 
EXTENDED! 


. Swing rudder to 31° right rudder and hold in position. 
. Pull rudder actuator toitsfully extended position. The 


end of the actuator should trovel past the rudder 
horn. 


NOTE 
IF ACTUATOR HAS BEEN FILLED WITH HYORAULIC FLUID, 
SOME FLUID WILL BE EXPELLED, REMOVE CAPS AND 
CONNECT DRAIN HOSES TO THE PORTS. 


push rudder actuator to its fully retracted position. 
. Swing rudder to 31° left rudder and hold, The horn 


should not reach the end of the actuotor. 


“... 


. IF either of the conditions in steps "c" ond "e" are 


not met, adjust the rod end of the actuator until the 
overtravel is divided between left and right rudder. 


. Line up rudder actuator and rudder horn and insert 


bolt. Do not attach nut. 


RUDDER ACTUATOR 


z 
DEP 


RIGGING TOOL 


CONTROL 
VALVE 
LINKAGE 


. Install Bertea Products rigging tool, number 20525, 
at stops in control valve linkage. Rigging tool also 
gages stop settings. 


i, Move rudder to the neutral position and hold. 
j. Adjust length of controls link (see detail "О") to fit. 
Do not attach to bell crank. 


RIGGING CONTROL CABLES. 
. Connect cables ot turnbuckles. 
. Attach a tensiometer to each cable at approximately 
midspan. 


. Tighten turnbuckles on each cable so that 60 +5 
pounds at 70°F prelood is obtained, Maintain "drop 
fit" of fore and aft rigging pins to insure equal 
tension in both cables. 

. Check tension of each cable at wo different places. 
Take average of readings os correct reading. 

‚ When correct tension hos been secured, remove 
tensiometers and safety-wire turnbuckles. 


ADJUSTMENT OF AFT TRAVEL STOPS 

{Refer to detail "E"), 

a. Remove bolt holding rudder actuator to bell crank. 

b. Swing rudder actuator to the left to clear bolt 
access holes in web. 

c. Remove rigging ріп in web and support assembly 
and re-install bolts, holding support assembly, 
centering spring, ond trim actuator tie rods. 

d. Disconnect centering spring assembly at bell crank. 

e. Remove rigging pin holding support assembly to 
bell crank and feel force cylinder. 

f. Swing support assembly until bolt holding feel force 
cylinder to bell crank con be installed. 

g. Attach rudder actuator to rudder horn. 

h. Attach control link to bell crank. 
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RIGGING INSTRUCTIONS, ELEVATOR SYSTEM. 
a. Relieve hydrautic system pressure. 

b. Connect external d-c power. 

c. Disconnect control cables at turnbuckles. 


' SUPPORT 
| FITTING 


| FORWARD ELEVATOR 
' TIE ROD FORWARD LEFT- г 
HAND BELL CRANK ELEVATOR AFT LEFT- RIGGING 
TIE ROD HAND INBOARD PIN 
BELL CRANK 


d. Disconnect forward elevator tie rod at forward left- 
| hand bell crank. f. line up rigging pin hole in oft, left-hand, inboard 
i e. Set control stick into position so that rigging pin hole bellcrank with rigging pin hole in the bell crank sup- 
in forward, left-hand bell crank lines up with rigging port, and insert o 3/16-inch rigging pin. 
ріп hole in structure. Insert 3/16-іпсһ diameter rig- g. Adjust length of forward elevator tie rod and attach 
| ging pin. to forward bell crank, 


i К ` 
; 
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g. Remove rigging pin inserted in step "d" and re- 
place connecting bolt. 


RIGGING INSTRUCTIONS, ELEVATOR SYSTEM. 

a. Relieve hydraulic system pressure. 

b. Connect source of external d-c electrical power. 
Turn power on as required during rigging procedure. 


ELEVATOR 
STOPS 


h. Determine o neutral point on the left-hand control 
stick heod 24.25 inches obove centerline of torque 
tube. Note distance from this neutral point io о fixed 


point in cockpit to ossist in adjusting control stick 
stops. 

Remove rigging pin from bel! crank in intermediate 
electronics compartment, then move left-hand con- 
trol stick forward 3.52 inches, as measured from 


AFT ELEVATOR PUSH-PULL ROD 
{LOCATED IN INTERMEDIATE 
ELECTRONICS COMPARTMENT} 


STA 
RIGGING 
190.30 PIN 


м 


neutral point determined in step "g," and adjust aft 
elevator stops at left and right-hand control sticks. 


NOTE 
FORWARD AND AFT ELEVATOR STOPS ARE LOCATEO 
UNDER CONTROL STICK BOOTS. 


Move left-hand control stick aft 8.37 inches from 
neutral point determined in step "g," then adjust 
forward elevator stops for left and right-hand con- 
trol sticks. 

Move left-hand control stick to full oft position and 
check that, angular travel of bell crank, which is 
connected to elevator push-pull rod in intermediate 
electronics compartment, is 72*12' (£30) from 
rigged neutral position, 

Move left-hond control stick to full forward position 
and check that angular travel of bell cronk is 26°33’ 
(30) from rigged neutral position. 


FORWARD ELEVATOR 
өү, PUSH-PULL ROD 
^ CABLE QUADRANT 
TORQUE TUBE Noon 


BELL CRANK 


. Disconnect forward end of forward elevator push- 
pull rod from bell crank at left end of elevator 
torque tube. Disconnect cable from elevator cable 
quadrant. 

. Insert rigging pin in place of attaching bolt ai for- 


ward end of elevator push-pull rod. Insert pin 
through rod-end, bell crank, and index bracket. 

. Adjust length of forward push-pull rod so that 
upper attach bolt on elevator idler bell crank is at 
station 191,51. A rigging fixture is required to fix 
this position. 

. Adjust length of ай push-pull rod until a rigging 
pin can be inserted through the aft inboard ele- 
vator bell cronk and its support Ана. 


m. Connect elevator cables to bell crank in intermediate 


electronics compartment. Cables are not connected 
ot turnbuckles until cables are ready for rigging. 


NOTE: 
RIGGING OF THE AFT PORTION OF THIS SYSTEM IS 
IDENTICAL TO RIGGING THE AFT PORTION Of THE 
F-102A SYSTEM. 


h. Disconnect centering spring from elevator feel bell 
crank. 

i. Disconnect elevator trim actuator from elevator feel 
bell crank. 

j. Hold elevon trim switch on control stick in nose up 


position until trim actuator is fully extended. 
k. Place o pencil mark оп the actuator rod с! a point 
0.730 inches from the actuator, measured on the rod. 
|. Hold elevon trim switch on control stick in nose down 
position until pencil mark is ot the actuator. Attach 
actuator rod to elevator feel bell crank. 


ELEVATOR ELEVATOR 
TRIM 
ACTUATOR 


CENTERING SPRING 
ASSEMBLY 


ELEVATOR 
FEEL FORCE 
CYLINDER 


ELEVATOR 
FEEL 

QUADRANT 

ELEVON MIXER si eS 
ASSEMBLY 

UP ELEVATOR „ 

ELEVATOR FEEL 

BELL CRANK 


5 
4 
9 
DOWN ELEVATOR А á 


STOP 


е 


ат) 


m. 


M POINT 3 
POINT 2 


FEEL STRAPS 
POINT 1 


Prepare and install cigging tool to hold points 1, 2, 
ond 3 in o straight line. 

Adjust centering spring to fit and attoch to elevator 
feel bell crank. Maintain its centered position during 
adjustment. 


. To adjust the tension on the feel force cylinder, loosen 


the nut holding the cable at the aft end of the tube. 
Tighten the nut finger fight, Then tighten the nut until 
the tube travels 1/4-inch into the "©" cylinder. 


Adjust height of forward end of feel force cylinder 
by meons of woshers, to locate cable as close as 
possible to the centerline of the tube. 

Tighten turnbuckles at aft end of feel force cylinder 
to a torque of 10 inch-pounds. Maintain cable clear- 
ance through tube. Safety wire turnbuckles together. 


` 


CENTERING SPRING 


DIFFERENTIAL 


RIG PIN 


[ = 8-520-2А 


ELEVATOR MIXER 
BELL CRANK 


TRIM ACTUATOR 


in A BEVATOR FEEL 
BELL CRANK 


ACTUATOR 


h. Disconnect centering spring from elevator feel bell 


crank, 

Remove elevator trim actuator from the airplane. 

Set the trim actuator in neutral as follows: 

1. Remove spring from rod end of actuator. 

2. Connect an external source of power to the actu- 
otor and drive the actuator rod to its fully ex- 
tended position. 

Place о pencil mark on the actuator rod at o point 
0.97 (50.01) inches Нот the actuator measured 
on the rod. 

Energize the actuator to retract the rod until the 
pencil mork is at the actuator. 

Disconnect the electrical connections to the actu- 
ator. Hold the actuator in this neutral position for 
re-installation in the airplane. 

Re-install spring on rod end of actuator. 


ELEVATOR FEEL 


BELL CRANK 


ELEVATOR FEEL 
FORCE CYLINDER 


ao POINT 3 
№ P МЎ ich POINT 1 
тъ, 


. Align rig pin holes in elevator mixer bell crank and 
support assembly and install rig pin. 

Hold points 1, 2, and 3 in a straight line. This re- 
quires а rigging tool. 

. Adjust rod end of centering spring to. fit and 
attach to feel bell crank. Maintain centered posi- 
tion of spring during adjustment. 

. Re-install trim actuator. Adjust rod end of actuator 
to fit actuator between feel bell crank and differ- 
ential link, 

. Yo adjust the tension on the feel force cylinder, 
loosen the nut holding the cable ot the cft end 
of the tube. Tighten the nut finger tight. Then 
tighten the nut until the tube travel 1/4-inch into 
the feel force cylinder. 

. Adjust height of forward end of feel force cylinder 
by means of washers, to locate cable os close as 
possible to tha centerline of the tube. 

. Tighten turnbuckles at aft end of feel force cylin- 
der to a torque of 10 inch-pounds. Maintain cable 
clearance through tube. Safety wire turnbuckles 
together. 
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RIGGING INSTRUCTIONS, AILERON SYSTEM. 

a. Disconnect aileron control cables at turnbuckles, and 
disconnect bellows from cables ol station 217 bulk- 
head. 


SEAL 
BELLOWS 


(3 CONTROL STICK | 
RIGHY-HAND 


AFT INBOARD 
SUPPORT BELL CRANK 


| FORWARD 
воот = „АЎ 
9 


| TIE ROD 
! mere 


P cu И 
PIN 


RIGHT-HAND 


FORWARD AFT TIE ROD 


RIGHT HAND 
BELL CRANK RIGGING мм 


. Lift rubber boot at base of stick to gain access to 
linkages. 

c. Line ур rigging pin holes in stick assembly with rig- 
ging pin holes in base assembly, and insert 3/16-inch 
diameter rigging pin. 

d. Disconnect the forward Ke rod from the forward 
right-hand bell crank. 

e. Line up rigging pin hole in forward right-hand bell 
crank with rigging pin hole in support, and insert 

3/16-inch diameter rigging pin. 

. Adjust forward tie rod to fit and attach to bell crank. 


8.376 1 


- 
7 
55 


AILERON CONTROL LINKAGE 


SEE SHEET 4 


TURNBUCKLES 


RIGHT-HAND 
AFT INBOARD 
ВЕЦ CRANK 


RIGGING 
4 PIN 


V 


RIGHT-HAND 
AFT TIE ROD 


. Disconnect right-hand aft tie rod from aft inboard 


bell crank. 


. Line up rigging pin hole in right-hand aft inboard 


bell crank with rigging pin hole in support, and in- 
sert 3/16-inch diameter rigging pin. 
Adjust length of tie rod and attach to bell crank. 


RIGGING INSTRUCTIONS, AILERON SYSTEM. 

a. Disconnect aileron cables from bell crank on right- 
hand side of intermediate electronics comportment. 

b. Insert rigging pin through elevator bell crank and 
structure on left-hand side of intermediate elec- 
tronics compartment, 


NOTE 
THIS RIGGING PIN WHE HOLD CONTROL STICKS IN 
ELEVATOR NEUTRAL POSITION. 


^ INTERMEDIATE 
| % PE ELECTRONICS 
: 4 COMPARTMENT 


(REF) 7 


S 


RIGGING 


PIN 


RIGGING 
PINS 


AILERON 
ПЕТА 
BELL CRANK PUSH-PULL i s. 


: ASSEMBLY ROD 

Lift boot at base of each control stick and insert а 
rigging pin through each control stick base and the 
bottom of each control stick. 

. Insert rigging pin through aileron bell crank ond 
seal assembly on top side of cockpit floor and be- 
low right-hand control stick base. 

. Insert rigging pin through bell crank and structure 
on right-hand side of intermediate electronics com- 
partment. 


19 Beto 


f. Using a rigging fixture, position stick He-in bell 
crank so that its centerline is in line with airplane 
centerline. 

9. Adjust all four aileron push-pull rods to length and 
install. 


19* 20° 
19° 20° 


AILERON CONTROL 
PIVOT POINT 


AILERON STOPS 


STICK TIE-IN 
BELL CRANK— Е 


. Determine a neutral point on the left-hand control 
stick head 17.25 inches above the aileron control 
pivot point, Note distance from this neutral poini to 
a fixed point in cockpit to assist in adjusting con- 
trol stick stops. 

Remove all rigging pins installed in steps c through 
“е”; then move left-hand control stick to the left 
4.08 inches, as measured from пешка! point deter- 
mined in step "h," and adjust aileron stop inboard 
side of left-hand control stick bose. 

Move left-hand control stick ro the right 4.08 inches 
from neutral point determined in step “h” and adjust 
айегоп stop on inboord side of right-hand control 
stick base. 

. Remóve rigging рт from elevator bell crank in inter. 

mediate electronics compartment. 
Move left-hand control stick through its full trovel in- 
board and outboard and check travel of bell crank 
on right-hand side of intermediate electronics cam- 
partment. Angular travel of bell crank should be 19° 
20° (2307 from neutral when control stick is moved 
from rigged neutroi position to full inboard ог out- 
board travel position, Control stick base must con- 
tact stop in each case. 


m. Connect aiferon cables to bell crank іп intermedi- 
ote electronics compartment. Cables аге not con- 
nected at turnbuckles until cables are ready for 


rigging. 


NOTE 
REFER TO DETAIL "G, STEP "L^" AND SUBSEQUENT 
FOR CONTINUATION OF AILERON SYSTEM RIGGING 
INSTRUCTIONS, 
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— 


— 


RIGGING PIN те 
ра — 


AILERON BELL CRANK 


— 


RIGHT-HAND 
AILERON 
STOP 


RIGGING PIN 


MIXER “Т” CRANK 


Jg AILERON TIE ROD 


— 


$ 


CENTERING SPRING 
ASSEMBLY 


j. Disconnect trim octuolor ond centering spring assem- 
bly from aileron bell crank. 

k. Disconnect aileron ће rod from aileron bell crank. 

| Line up rigging pin hole in aileron bell crank assem- 
bly with rigging pin hole in support assembly, and 
insert 3/16-inch diameter rigging pin. 

m. Actuate take-off trim switch on utility switch panel 
until take-off trim light is illuminated. 


AILERON TRIM ACTUATOR 


n. Adjust length of trim actuator and centering spring 
assembly to fit and attach to aileron bell crank, Cen- 
ter position of the spring must be maintained during 
adjustment. 

. Line up rigging pin hole in mixer "T" crank with 
rigging pin hole in cradle, and insert 3/16-inch 
diameter rigging pin. 

. Adjust length of aileron tie rod and attach to aileron 
bell crank. 


(t 


OUTBOARD 
ACTUATOR 


— 


ELEVON RIGGING GAGE SE 0766 


RIGGING INSTRUCTIONS, ELEVON SYSTEM. 


а. 


b. 


Disconnect forward elevon tie rods (2) ot forward in- 
board elevon bell cranks (2). 

Line up rigging pin holes in forward inboard elevon 
bell cranks with rigging pin holes in supports, and in- 
sert 3/16-inch diameter rigging pins. 

Adjust length of forward elevon tie rods and attach 
to bell cronks. 4 


. Discannect the ай elevon Не rods (2) at the aft elevon 


bell crank assembly. 


. Remove Не elevon position potentiometers, 


Disconnect the servo actuator yoke assembly from the 
aft elevon bell crank assembly. 


. Disconnect inboard ond outboard actuators from 


elevon bell cranks. 


‚ Set elevons in neutral position ond hold. Neutral posi- 


tion is obtained by moving elevon to a posilion where 
the marked rivet on the fuselage is in line with the tip 
of the elevon. 

Install SE 0766 gage elevon rigging per instructions 
on the gage. 

Disconnect the hydraulic lines at the inboard and out- 
board actuators. Cop the lines, ond install drain lines 
to the ports in the actuators if actuators are full of 
fluid. 


. Move elevons to 34° up position as indicated on 


gage. 


ELEVON POSITION 
POTENTIOMETER 


ç 
FORWARD ELEVON ©! £ 


TIE ROD y N 
| FORWARD INBOARD 


(5) 
INBOARD 
ACTUATOR 
AFT ELEVON 
BELL CRANK 
ASSEMBLY 
RIGGING 
Да za ДР РІМ 
e > * d à 
an i E 
e er ч? © 
Жиен ы D A 


Moon 


SERVO ACTUATOR 
YOKE ASSEMBLY 


AFT ELEVON TIE ROD 


RIGHT HAND SHOWN 
LEFT HAND SIMILAR 


"ox PIN 


ELEVON BELL CRANK 


Pull outboard actuators to their fully extended posi- 
tions. Rod ends of actuators should pass attach points 
on bell cranks. Meosure amount of over-travel. 


. Push inboard actuators to their fully retracted posi- 


tions, Rod ends of actuators should pass attach points 
of actuators. Measure amount of over-trovel. 


. Move elevons to 19° down position as indicated on 


gage. 


. Push outboard actuators to their fully retracted posi- 


tions. Rod ends of actuators should pass attach points 
on bell cranks. Measure amount of over-travel. 


. Pull inboard aciuators to their fully extended posi- 


tions. Rod ends of actuators should pass attach points 
on bell cranks. Measure amount of over-travel. 


. Adjust rod ends of actuators to split the over-Iravel 


between the fully extended and fully retracted posi- 
tions, and re-attach to bell cranks. 
Reconnect hydraulic lines to elevon actuators. 


. Set elevons in neutrol position and hold. 


Line up upper bolt hole in aft elevon bell crank assem- 
bly with hole drilled in head of bolt at elevon hinge 
centerline, and install 1/4. inch diameter rigging pin. 


. Adjust length of aft elevon tie rods to fit and attach 


to aft elevon bell cranks. 


§- 470-5 6 


AFT ELEVON 
BELL CRANK 
ASSEMBLY 


ADJUSTMENT OF ELEVON CONTROL VALVE, 
SERVO ACTUATOR, AND SHUT-OFF VALVE. . 
o. Reconneci the servo actuator yoke assembly to the 
i H 1 ELEVON MANUAL 
oft elevon bell crank assembly with rig pin. Do not секта s ыа га 
insert rig pin into rigging hole in bolt at hinge center VALVE 
line of elevons. - 
. Connect external source of hydraulic power to Ше 
lackout valve, Do not connect to airplane hydraulic 


system. 


RIGGING 
PIN 


OVERRIDE 
SWITCH 


ce. . Place flight mode switch on the utility switch panel 
ACTUATOR in "MANUAL," and place pilot assist selector switch 
in "ON." This energizes the lockout valve, 
еше . Adjust rod end on servo actuator until an 
PIN AN-385-1-10 tapered rigging pin will fit through 
rigging pin holes in control valve. 

. Adjust rod end of yoke assembly until rigging pin 
con be inserted into rigging pin hole in bolt at ele- 
von hinge centerline, Elevons should be o! neutrol 
position when rigging is completed, 


Loosen lock nuts on override switch actuator to move 
switch aft until switch is de-actuated. 

g. Move swilch forward by tightening forward lock nut 
OVERRIDE until switch is actuated. Tighten forward lock nut 13/4 
SWITCH additional turns. Adjust oft lock nuts to lock switch 
actuator in place. 


OVERRIDE 
SWITCH ACTUATOR 


AFT 
LOCKNUTS 


plate pilot assist selector switch in "OFF" and flight 
mode selector switch in “DIRECT MANUAL.” 
i. Disconnect external hydraulic power from lockout 
valve and reconnect lines. 
j Remove rigging pin at yoke assembly and oft Бей 
crank assembly, and reinstall bolt. See detail "1," 
k. Remove rigging pin а! control valve. 


FORWARD 
LOCKNUTS 


0 570 ФА 


NOTE: j 


F-102A AIRPLANE SHOWN. 


CABLE RIGGING. 
a. While rigging pins ore still installed, connect cables 
at turnbuckles and attach tensiometer а! approxi- 
mately midspan of the cable. 
NOTE 
DO NOT ATTACH TENSIOMETER CLOSER THAN SIX INCHES 
TO TURNBUCKLES OR PULLEYS 
b. Tighten turnbuckles on cables so that 60 (#5) pounds 
at 70* F preload is obtained. Maintoin loose fit of 
rigging pins to assure equal tension in both cables. 
Increase tension 0.3 pounds for each degree F in- 
crease in temperature. Decrease tension 0.3 pounds 
for each degree F decrease in temperature. 


c. Check tension of cables. Toke average of readings 
at two different places. When correct average ten- 
sion has been secured, remove the tensiometer and 

sofety-wire turnbuckles, 


0 370.70 


STA 217 
BULKHEAD 


. From point where cable passes through bulkhead 
at station 217, measure along the cable as shown 
and fasten seal bellows to cable. 


e. Remove all rigging pins and rig holding fixtures. 
f. Remove rigging pin under rubber boot а! Бозе of 
stick assembly. 


.. 


ADJUSTMENT, AFT TRAVEL STOPS. 
. Install rigging pins іп elevon control valves, right 


AILERON 
BELL CRANK 


and left-hand. 


. Disconnect elevator centering spring. 


Move both elevons up 25° to correspond to full 
up elevators. 


Set top stop с! inboard elevator torque tube sup- 


port. 


. Move both elevons down 10° to correspond to. full 


down elevators. 
Set bottom stop at inboard elevator torque tube 
support. 


Reconnect elevator centering spring. 
. Disconnect aileron centering spring. 


Move left elevon to down 7° and right elevon to 
up 7°. 
Set left-hand stop on "T" crank at mixer assembly. 


. Move right elevon to down 7° and left elevon to 


up 7°, 
Set right-hand stop on "T" crank at mixer assembly. 


. Reconnect centering spring. 
. Remove rigging gage. 
. Remove rigging pins from elevon control volve. 


MIXER CRADLE 


MIXER “T CRANK 


AILERON FEEL AND 
CENTERING CYLINDER 


TRIM ACTUATOR 


LEFT HAND 


AILERON STOP ‘CENTERING 


RIGHT HAND SPRING 
AILERON STOP 


ELEVATOR 
TRIM ACTUATOR 


ADJUSTMENT, FORWARD TRAVEL STOPS. 


Lift boot at base of control stick for access to stops. 
. Pull aft on control stick until aft stops are contacted. 


Adjust stop to leave а gap of 0.075 (O. 045) inches 
between head of stop and bearing surface. 


. Верес? steps "b" and "c," pushing stick forward. 
: Repeat, pulling stick to the left and then to the 


right to adjust aileron stops. 
Adjust stop to leave a gap of 0.075 (250,045) inches 
between head of stop and bearing surface. 


8.570 08 


RUDDER INSTALLATION, 

o. Place rudder (with support fitting attached) in place 
and insert balts in top hinge and vertical surface of 
support fitting. Do not tighten at this time. 

b. Coat outside surface of bushings with а thin film 
of graphite grease, MIL-G-7178. Install bolt, bushings, 
washers, and nut in lower hinge and tighten to stand- 
ard torque value. 

c. Remove bolt inserted in upper hinge in step o ond re- 
install as in step b. 


^ HORIZONTAL SURFACE 


есі SUPPORT FITTING 


VERTICAL SURFACE 


SPACING WASHERS: 


d. Install ó bolts holding horizontal surface of support 
fitting and tighten. 

e. A gap may be noticed between the vertical surface 
of the support fitting and the structure. If gop exists, 
gage width of gap. 

On installation of four bolts holding vertical surface, 
install enough AN 960041651 washers between the 
surfaces and on each bolt to fill the gap as gaged. 


NOTE 
IT MAY BE NECESSARY TO LOOSEN THE BOLTS HOLDING 
THE HORIZONTAL SURFACE TO INSTALL THE SPACING 
WASHERS 


0:500 


— қ 
-” f 


| SS LEADING, EDGE 


ACCESS DOORS 


— * 
ет” 15 
a ACTUATOR ACCESS DOOR 
g. Push rudder to the right and install rudder lead- 

ing edge access doors (3). 
h. Connect rudder bonding jumpers. 


RUDDER ACTUATOR ATTACH BOLT 
RUDDER HORN 


BUSHINGS за le g 


ANTI-TILT PLATE S\N ADJUSTING SCREW 12) 


i. Attach rudder actuator rod end to rudder horn. 

j. Hold actuator in a horizontal position and tighten 
adjusting screws until screws make contact with 
bearing plate. 

k. Hold screws, tighten lock nut and safety wire screws 
in place 

L. Install actuator access door. 


ELEVON ACTUATOR 


FUSELAGE ACCESS DOOR 


ACCESS DOOR 
ELEVON HORN 


c 
7 


= | — 
(D. н > 7 М 
ФУ. 
ON R 8 < ELEVON MIDSPAN 


” 
— 
“и FLEXING MECHANISM 


| 
rre 2h, = 
шамы 1 wt So 
ВЕЦ CRANK SM 7 
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VALVE ACTUATING ROD 

HINGE NO. 4 

WING m ы 
HINGE NO 3 
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HINGE NO 2 „е | 


OUTBOARD ELEVON ACTUATOR 
[ * HINGE МО | 
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ELEVON HINGE FITTING 
(TYPICAL АТ NO. 1 AND 
NO. 3—МО. 7 HINGES} 


[M 


REMOVAL. 
o. Remove fuselage access door above elevon hinge SPLIT CONE 
center line; then disconnect elevon actuator and con- BUSHING 
trol valve actuating rods from bell cranks.See detoil 
"D." 
b. Remove outboard elevon actuator fairing from wing; WING HINGE 
then support elevon and disconnect actuator from FITTING LUGS 
elevon horn. See detail "E." 
с. Remove upper and lower access doors from board BUSHING SPLIT CONE 
end of elevon for access to elevon horn attach bolts. BUSHING 
d. Remove access doors from lower side of elevon ot 
each hinge fitting. awal spo ай h Е Ба 
e. Using adapter ST 00549, remove eight bolts attaching а. Position elevon in place so that hinge fittings on 
inboard horn to elevon. See detail "D." elevons are between lugs of fittings on wing trailing 
f, Disconnect bonding jumpers at each hinge fitting; edge. 
then support elevon and remove hinge bolts. See NOTE 
detail "Е." IF ELEVON HINGE FITTINGS DO NOT ALIGN WITH 
° қ | FITTINGS ON WING, PRESS OUT BUSHINGS IN WING 
g. Remove elevon. Elevon weighs approximately 170 FITTINGS AS REQUIRED, EXCEPT THE NO. 2 FITTING. 
pounds. 
b. Install temporary 3/8-inch diameter bolts т all hinge 
fittings except No. 2 hinge. 
8-585-1А ° 


0,005.INCH MAXIMUM GAP 
(B {TYPICAL BOTH SIDESI 
SPLIT CONE 
BUSHING 


SUPPORT 
| WEDGE A 


5 а ion INCH MINIMUM 


— AACE EITHER SIDE 


| <. Insert temporary lug support wedges between bear- 

ing fittings and lugs; then tighten temporary bolts so 

| that bushings are pressed against bearing races. 

Loosen bolts and check that gap between bushing 

and bearing race does not exceed 0.005-inch max- 
imum after spring-back of lugs. 

d. Remove temporary bolts and support wedges; then 
install hinge bolts, split cone bushings, washers and 
nuts at six single bearing hinges. Apply a thin film 
of graphite grease, Specification MIL-G-7187, t 
outside surface only of split cone bushings before 
installing. 

e. Torque hinge bolts to 95 to 110 inch-pounds and se- 
cure with cotter рт. — ' 

f. Check that clearance bétween hinge bearing and 

lug (each side) is 0.030-inch minimum. 


0.005-INCH MAXIMUM САР 
(TYPICAL BOTH SIDES) 


ELEVON HINGE FITTING 


SPLIT CONE 
BUSHING 


SPLIT CONE 
BUSHING — 


Q,015-INCH MAXIMUM GAP 
AFTER BOLT IS TORQUED 
(TYPICAL BOTH SIDES] 


g. Install bolt, split cone bushings, washers and nut at 
No. 2 hinge. Apply graphite greose to cone bush- 
ings as in step d.“ 

h. Install temporary support wedges between bearings 
and outer lugs, and tighten hinge bolts. Loosen hinge 
bolt and remove wedges; then check that дор be- 
tween bushings and bearing races does not exceed 
0.005-inch maximum. 

i. Torque No. 2 hinge bolt to 660 to 780 inch-pounds 
and secure with cotter pin, 

|. Check that gap under shoulder of bushing i in each 
lug does not exceed 0.015-іпсћ maximum with hinge 
bolt torqued. 

k. Connect bonding jumpers at all hinges. 


7 
NRK NO We 


— OUTBOARD 


. Install bolt connecting outboard actuator to elevon 


INBOARD 
ACTUATOR | 
SPLIT CONE 
BUSHINGS 


ELEVON HORN 


CONTROL 
VALVE 


С Š 
ACTUATING „7 
ROD < 


SPECIAL BOLTS 


SHIMS — (3 MAXIMUM) 


SPECIAL ТТ necant 


Install shims, as required (up to a maximum of three 
shims), to fill gap between fitting at inboard end of 
elevon and elevon horn fitting. 


. Install atiaching bolts through fittings and shims with 


bolt heads inboard. Torque bolts to 450 to 500 
inch-pounds. 


. Install access doors at ай hinges оп elevon and on 


lower surface at forward inboard end. 


. Install bolt connecting inboard actuator to elevon 


horn with Бой head outboard, Apply graphite grease 
to cone bushings as in step "d." Torque bolt to 
1300 to 1500 inch-pounds and secure with cotter pin. 


. Conneci elevon control valve actuating rod to top 


of bellcrank с! elevon horn. 


SPLIT COINE HINGE NO 2-- 


~ 


ACTUATOR 


- 


SPLIT СОМЕ 
BUSHING 


FAIRING гё 


with bolt head inboard. Apply graphite grease to 
cone bushings as in step d. Torque Бой to 1300 to 
1500 inch-pounds and secure with cotter pin. 


. Lubricate oll hinges ond both, actuator rod end 


bearings with grease, Specification MIL-G-3278. 


. Install fairing on outboard actuetor and access door 


on fuselage above elevon hinge center line. 
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REMOVAL. 
a Relieve hydroulic system pressure. 
b. Remove engine, refer to T.O. 1F-10A-2-4. 


POTENTIOMETER BRACKET 
(2) BELL CRANK 


ЖЕРІНЕ Dr Е 
was), xd O (3) 
20 А9929 W 5 

HTTP ACTUATOR 


NY es 


HYDRAULIC LINES POTENTIOMETER 
— ! 


CLAMP 


Disconnect rod end of elevon potentiometer from 
bracket. 

d. Remove 4 bolts holding potentiometer clamp to 
cylinder and remove potentiometer. 

e. Remove bolts on tubing support block al forward 
end of actuator and remove lower portion of 
support block. 

f. Disconnect hydroulic lines of actuator. Cap lines 
and ports. 

g. Support elevons and remove cotter pin, nut, washers 
12), bushings (2) and bolt holding rod end of 
actuator to bell crank. 

h. Remove cotter pin, nut, washers (2), bushings (2), 
and bolt holding forward end of actuator to fit- 
ting and remove octuotor. 

i, Re-assemble tubing support block if actuator is to 
be reploced by onother actuator. 

| Remove rod-end of actuator ond potentiometer 

bracket from octuctor. Hold brocket and key for 

installation on new octuator. 


TUBING SUPPORT BLOCK 


WASHER ITI) 
BUSHING (ТҮР) 


<= 


Ey is 


POTENTIOMETER 


e" 


. Dis-ossemble tubing support block. 

Apply а thin film of ‘graphite grease, Specifica- 
tion MIL-G-7178, to outside surface of bushings and 
to both surfaces of anti-tilt washer. 


CAUTION 


BOLT AND INSIDE SURFACES GF BUSHINGS MUST BE 
FREE OF GREASE 


Gp 


-ACTUATOR ROD END . Put actuator, in place ond install forward attach 
bolt, bushings (2), washers (2), onti-tilt washer, 
nut, ond cotter pin. Bolt is installed with head on 


outboard side, 


LOCK NUTS 


INSTALLATION AND ADJUSTMENT. 

a. Remove rod-end of actuator and install polenti- 
ometer bracket and key. Bracket replaces rod end 
lock washer. Bracket is installed on the rod so 
that the bracket will point down ond towards the 
engine when the actuator is installed in the oir- 
plane. Safety wire nut to bracket. 


e. Adjust rod end to divide actuator overtravel be- 
tween the fully extended and fully retracted posi- 
tions in a manner similar to that given in the re- 

ТТЕ moval and installation procedures of the outboard 

elevon actuator. 
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ACTUATOR BLEED ACCESS а 
| 


REMOVAL. 

o. Relieve hydraulic system pressure. 

b. Ramave actuator bleed access door on upper sur- 
face of wing. 

c. Remove actuator foiring. 

d. Remove the wing trailing edge inspection doors 
on both sides of actuator. 


۵ D, ELEVON 
0 


HORN {REF} 
v 
22 SPLIT CONE 


OUTBOARD 
ELEVON ACTUATOR 


SPLIT CONE 
BUSHING 


e. Support elevons and remove cotter pin, nut, washer, 
bushings, and attaching bolt from rod end of 
actuator, 


20331 


ELEVON ACTUATOR FAIRING 


| WING INSPECTION DOORS 


HYDRAULIC TUBING 


TUBING SUPPORT BLOCK 


OUTBOARD 
ELEVON 


\ Soe SS ACTUATOR 
SPLIT CONE < : 


BUSHING 


Td - gilt SPLIT CONE 
3 BUSHING 
euo : ich И 
а 9-5 


© 
TUBING SUPPORT BLOCK 


f. Remove bolts on tubing support block а! forward 
end of actuator and remove lower portion of 
support block. 

g. Disconnect hydraulic tubing at actuator. Cap lines 
and ports. 

h. Remove cotter pin, nut, washer, bushings, and Бой 
holding actuator to forward fitting ond remove 
actuator, 

i. Re-assemble tubing support block. 


Gm | 


4 


INSTALLATION AND ADJUSTMENT. 
a. Disassemble tubing support block. 
b. Apply а thin film of graphite grease, MIL-G-7178, 


to outside surface of bushings. 


CAUTION 


@OLT AND INSIDE OF BUSHINGS MUST BE FREE OF 
GREASE 


c. Put outboard actuator in place and install forward 


attach bolt, bushings 12), washer, nut and cotter 
pin. Bolt is installed with head on outboard side 
of actuator. 


INBOARD ELEVON 
ACTUATOR 


841312 


FUSELAGE ACCESS 


OPENING (РЕЯ 


d. Remove fuselage access door above elevon hinge 


centerline and disconnect inboard elevon octuator 
from bell crank. 


RIGGING GAGE 
SE 0766 


e. Install elevon rigging gage, SE 0766, оп elevon. 


OVERTRAVEL m 


IACTUATOR RETRACTED) 


OUTBOARD 


~ OVERTRAVEL 
[ACTUATOR EXTENDED} 


Remove support Нот elevon and position elevon 
to 19° down. 


push rod of outboard actuator to its fully retracted 


position. Rod end of actuator should pass attach 
point on horn. Measure amount of overtravel. 


. Position elevon to 35° up elevon. 
Pull rod of outboard actuator to its fully extended 
positions. 
Adjust rod end of actuctor to split the over- 
travel between the fully retracted and fully ex- 
tended positions. 


. Re-attach inboard elevon actuator to bell crank. 


Refer to inboard actuator installation. 
Apply a thin coat of graphite grease, MIL-G-7187, 
to outside surface of bushings. 


CAUTION 


BOLT AND INSIDE SURFACE OF BUSHINGS MUST BE FREE 
OF GREASE 


. Install. aft attach. bolt, bushings, washer, nut and 


cotter pin. Bolt is installed with head inboard. 


. Re-connect hydraulic lines to actuator. 
o. Assemble tubing support blocks around tubing and 


install bolts. 


. lubricate bearings with grease, MIL-G-7187, through 


pressure fittings. 


. Re-install access doors and fairing. 


Perform controls system operational check-out. 
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REMOVAL. 
a. Disconnect electrical power from the airplane. 
b. Remove left-hand rudder actuatar access door. 


POTENTIOMETER 


ELECTRICAL 
MOUNTING | 


ELECTRICAL CABLE 


. Remove screws holding cover on mounting box and 
remove cover. 

. Disconnect electrical connections at potentiometer. 

. Remove safety wire from cable coupling ond re- 
move coupling. 


. Remove nuts ond screws holding potentiometer to 
box ond remove potentiometer. 


INSTALLATION AND ADJUSTMENT. 
Installation is essentially the reverse of removal ex- 
cept for installation of coupling. To install coupling, 
proceed as follows: 
. Determine the midpoint of polentiometer travel by 
measurement. Mark this midpoint on the potenti- 
ometer rod. 


` 
' 


SAFETY wIRE 


кек 
— 


RUBBER COUPLING 
{CEMENTED IN PLACE] 


ч TELEFLEX CONDUIT 


TELEFLEX CABLE 


MOUNTING BOX 


Open speed brakes 22-1/2”. 
. Procure a piece of rubber tubing, Specification МН. 


R-5847, with an inside diameter of 3/16-inch and o 
wall thickness of 0.06 inch. Cut tó a length of 1.3- 
inches, 


. Hold Teleflex cable and potentiometer in position 


as closely as possible and cement coupling to cable 
and potentiometer rod end with Minnesota Mining 
and Mfg. Co. EC 1291 or equivalent. 


. Safety both ends of coupling with four turns of wire. 
‚ Loosen potentiometer mounting screws and make 


final adjustment io potentiometer position. Potenti- 
ometer rod shall be within 0.03 inch of its centered. 
position. 


ENGINE BLEED 
AIR INLET 


RAM AIR INLET 


COMPUTER ASSEMBLY 


REMOVAL 
. | sie | 
o. Open left hand engine accessory compartment door. tation is complete. Mach number output should be capped. 
b. Disconnect tubing connections from valve. Cap tubes DISASSEMBLY. 
and ports. NOTE 
DURING DISASSEMBLY SEE THAT NO DIRT OR OTHER FOREIGN 
NOTE MATERIAL ENTERS EITHER THE COMPUTER OR THE VALVE. 
ELBOW AND "Т" FITTINGS ARE COMPONENTS OF THE LOADER ж š 
AND NEED NOT BE REMOVED, о. Remove the safety wire and two screws holding one 


c. Remove three bolts holding loader to structure and plate to the valve. 


remove unit. 


NOTE | б 
ONE BOLT CANNOT ВЕ REMOVED FROM THE UNIT WITHOUT computer, 
DISASSEMBLING THE COMPUTER ASSEMBLY FROM THE VALVE REASSEMBLY. 
ASSEMBLY, IF THE LOADER IS TO BE REPLACED BY ANOTHER UNIT ; А Ü А 
ASCERYAIN WHETHER OR NOT THAT BOLT IS SUPPLIED WITH E ела, > рала, Ше io pio of E 
THE NEW UNIT. IF NOT, DISASSEMBLE THE UNIT AS SHOWN en installing the rubber gasket, make sure the holes 


0556 


VALVE ASSEMBLY 


STATIC AIR INLET 
[DO NOT CAP ON 
INSTALLATION} 


MACH NO. OUTPUT 
{CAPPED AT ALL TIMES] 


ELEVON FEEL FORCE 
CYLINDER REGULATED 
AIR OUTPUT 


MOUNTING FWo 
PLATE a 


INSTALLATION. 
Installation is essentially the reverse of removal, Moke 
sure that the stotic air input is not capped after instal- 


and of the moulded rubber coupling tube mounting 


b. Remove. the rubber gasket. 
c. Disconnect the three shock mounts ond remove the 


in the gasket line up with the holes in the mounting 
plate. Safety wire the screws. 


FLIGHT 
MODE 


MAN TAKE-OFF TRIM 


DIRECT MAN OFF STANDBY 
RUDDER TRIM | ANTI-ICE 


+ АЦТО 
Ө ° © от 
CABIN TEMPERATURE CONTROL MANUAL 
Ne ON 
POSITION LIGHTS 


BRIGHT STEADY 
HOT @ 


HOT 


APPLICABLE TO F.102A AIRPLANES 53.1791 AND SUBSEQUENT 


TAKE-OFF TRIM 


DIRECT MAN STANDBY 


RUDDER TRIM 


©. © 


CABIN TEMPERATURE CONTROL 
каша 


NESA 
NORMAL 


POSITION LIGHTS 
' COLD HOT BRIGHT STEADY 
/ OFF 
OFF HOT 


COLD 
DIA FLASH 


APPLICABLE TO TF-102A AIRPLANES. 


п 5610 
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TF-102A AIRPLANE 


А 
F-102A AIRPLANE 
TABLE OF LUBRICANTS AND KEY TO SYMBOLS 
IDENTIFICATION BASIC ANT 
LETTERS SPECIFICATIONS TYPE OF Den 
MIL-G-6711 Graphite, Lubrication, Dry. (Wet mixture; 1 gallon of oil 
to ! pound of graphite.) 
MIL-G-3278 Grease, Aircraft and Instruments, Low and High Temperature. 
MIL-L-4343 Grease, Pneumatic System. 
MIL-L-3545 Grease, High Temperature Lubricating. 
MIL-G-7118 Grease, Screw and Gear, Low and High Temperature. 
GG MIL-G-7187 Grease, Lubricating Graphite. 
GGP MIL-L-7711 Grease, General Purpose Aircraft. 
" OGP MIL-L-7870 Oil, Lubricating, General Purpose, Low Temperature. 
OHA MIL-O-5506 Oil, Hydraulic, Petroleum Base. 
CSP MIL-C-5544 Compound, Anti-Seize, Petrolatum. 
SPECIAL = ROYCO SN — High Temperature Grease — Royal Engineering 
Company, Hanover, New Jersey. 
SPECIAL Oil, Lubricating, Gas Turbine, Aircraft High Temperature. 
FREQUENCY SYMBOLS tINSPECTION PERIODS) APPLICATION SYMBOLS 
(2) 
PERIODIC MULTIPLE AS SPECIFIED 
PERIODICS Q 1 
NOTE PRESSURE GUN 
NUMBER IN PARENTHESIS ASSOCIATED WITH MULTIPLE PERIODICS SYMBOL DENOTES 
2ND 3RD, 4TH PERIODIC, ETC. 
SOLID LINE WITH ARROWHEAD INDICATES A SPECIFIC LUBRICATION POINT 
------------ BROKEN ИМЕ WITH ARROWHEAD INDICATES A SPECIFIC LUBRICATION 
* POINT, AND THE IDENTICAL POINT ON OTHER ASSEMBLIES OR PARTS (5 
NOT ILLUSTRATED, 


қ BROKEN LINE WITHOUT ARROWHEAD INDICATES LOCALIZED AREA OIL CAN 
e REQUIRING LUBRICATION, THE POINT OR POINTS OF WHICH ARE NOT 
SPECIFICALLY SHOWN 


8 50 
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4 
1. Pedal adjustment rod support {1 place). — 
2. Pedal adjustment rod screw threads (1 place). 
3. Pedal adjustment rod end bearing {1 place). - SEE NOTE 1 ecd eb 2 
4. Brake cylinder rod end bearing (1 place each 2 
cylinder). n di 
NOTE; H 


| FLUSH-TYPE LUBRICATOR; USE ALEMITE ADAPTER NO. 314159 


5 57:4 


‘<= 


ID 


SEE NOTE 1 NZ 


SEE NOTE | 
7 


SEE NOTE 1 


ustment rod support (1 place). 
ustment rod end bearing {} place). 


2. Pedol adjustment rod screw threads {1 place). 


4. Brake cylinder rod end bearing (1 place). 


1. FLUSH-TYPE LUBRICATOR; USE ALEMITE ADAPTER МО 314150. "d 


1. Pedal ad 
3. Pedal ad 


NOTE: 


- 


سے 


8.839 А 


dm 


. 8307 


1. Rudder actuator bearing end forward (1 place). 
2. Rudder actuator bearing at rudder horn (1 place). 
3. Rudder hinge bearing (typical 3 places). 


NOTE- 


USE ALEMITE GUN ADAPTER NO, 314150 
FOR GREASING FLUSH TYPE FITTINGS. 


i 


g 
„kk NOTE 2 ` 
» * 


E 42. 


SEE NOTE ] 


ROTATED 180° 


(В) 
, ) 
C су 


SEE NOTE 


0 6168 


. Elevon structure link fitting (2 places each elevon). 

‚ Elevon hinge fitting (1 place each hinge, 5 hinges each elevon). 

. Flevon inboard and outboard actuator rod ends and сар bearings 
(4 ploces each elevon), 

4. Неуоп outboard actuator horn fitting (2 places each elevan). 

5. Elevon hinge, inboard torque fitting (1 place each elevon). 

6. Elevon inboard actuator horn support bearing 11 place each elevon), 


C23 № ¬ 


NOTES; 

1 USE FLUSH TYPE LUBRICATOR ADAPTER NOZZLE, ALEMITE NO. 314150, 

2. ON Ғ-102А AIRPLANES 53.1792, 1795, 1794, 1800 TO 1805 {INCL}, AND 
1807 ТО 1812 (МЕН, AND ОМ TF-1024 AIRPLANES 54-1352 AND 1353, 
LUBRICATE ACTUATOR ROD END BEARINGS EVERY 5 HOURS 
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MODEL 


MANUAL 


FORM 3-7-3500 


CON VAI В PAGE 


I GFN AMIE S CORPORATION 
SAN DESU 
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F402 


SEAT AND CANOPY 


EJECTION 


ATTENTION ІН 


THIS HANDBOOK IS DISTRIBUTED FOR TRAINING AND INFORMA- 
TION PURPOSES ONLY AND MAY BE USED FOR SEAT AND CANOPY 
EJECTION FAMILIARIZATION AND INSTRUCTION. 


FoR OPERATIONAL USE, THE INFORMATION CONTAINED HEREIN 
MUST BE CHECKED AGAINST THE LATEST RELEASES OF APPLICABLE 
CONVAIR BLUEPRINTS, MPS, AND OTHER ENGINEERING PAPER. 


CHECK TO BE SURE THAT THE INFORMATION SOURCE USED REPRESENTS 
THE LATEST RELEASE ON THE SUBJECT. 


TRAINING SECT ON 
PLANT TUO 


> GLASS INSTALLATION. | 
a. Thoroughly clean windshield structure. 
b. Check all Helicoil inserts in screw holes for cleonli- 
ness; use compressed air to blow out dirt if necessary. ` 
c. Determine that inserts do not protrude above sur- 
face of structure. 


NOTES; , | 

1. NOMINAL SEAL STRIP THICKNESSES ARE AVAILABLE IN THE 
FOLLOWING FRACTIONS OF AN INCH: 1732, 1/16, 3/32, 
AND 1/8, USE A COMBINATION REQUIRING THE FEWEST 
NUMBER OF STRIPS TO BUILD SEAL TO REQUIRED THICKNESS. 

2. EC 1144 SEALER IS MANUFACTURED BY MINNESOTA MIN- 

` ING AND MANUFACTURING CO., DETROIT, MICH. 


d. Install seal strips on windshield structure as shown in 
details. To install, remove cloth backing from adhe- 
sive side of seal and install with adhesive side down. 
Trim ends so that seals butt against each other. See 
note 1. . . 

e. Position glass assembly and temporarily iñstoll a few 

screws on each side of panel. 


g. After seals are properly adjusted, position glass and 
install all screws. Torque all screws evenly. 

h. Fill all voids-with EC 1144 as shown in details "A," 
E i and "D," 


TYPICAL SEAL 
SPECIFICATION MIL-T-6841 
SEE NOTE 1 


f. Check for gaps between glass and seals which may 
exist due to manufacturing ‘variations. If gaps exist, 
mark locations, remove glass and build up seal low 
points, using 1/32-inch thick seal strips as required. 


i. Connect nesa heating and sensing element wires at 
points indicated.in main view above. 
j Clean all glass panels. 
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‘CANOPY STRUCTURE 


INSTALLATION. 


IF CANOPY REQUIRES ANY PAINTING, THIS SHALL BE 
PERFORMED PRIOR TO INSTALLATION OF WINDOW. IT 
IS IMPERATIVE THAT PLEXIGLAS WINDOWS BE PRO- 
TECTED FROM FUMES OR OTHER INJURIOUS SUBSTANCES 
AT ALL TIMES. | 


а. Apply а light сос! of DC:4 silicone grease, Dow 
Corning Corporation, Midland; Michigan, to mating 
faces of window edges and canopy structure. 

b. Position window in place on canopy. Make sure 

diaphragm seal is not caught between window and 

structure. : 


Е Determine that seal retainer strip is clean and free 
of all burrs or sharp edges. 

9. Check that diophragm seal is clean and free of: 
material which might cause slipping айас installa. 
tion. 

h. Attach diophragm seal to retainer strip by starting 
at either top or bottom forward end and folding 
seal over insert, then pressing seal and' insert into 

retainer. Seal must be tight when installed. 


* 


ORLON STRIPS 
— NED TO WINDOW) 


с. Align screw holes in window ond conopy at forward , 
„епа; then install attaching screws, washers, and nuts 
at forward end only. Apply a thin coat of DC-4 
silicone grease to mating surfaces of washers and 


PLUG —TYPICAL AT TOP 
canepy structure: Mte AND BOTTOM FORWARD ENDS 
ATTACHING SCREWS ARE INSTALLED AT FORWARD END 
OF CANOPY FIRST, SINCE THE HOLES AT THIS END OF 
THE STRUCTURE ARE NOT ELONGATED AS ARE THOSE 
AT THE TOP, BOTTOM, AND AFT ENDS. ELONGATED 
HOLES ALLOW FOR WINDOW EXPANSION AND CON: 


TRACTION. 


WINDOW: 


Cement plugs in top and bottom forward ends of 
diaphragm seal with sealant EC 1291, Minnesota 
Mining and Manufacturing Company. Fill oll voids 
with this sealant. 

Cement seals in gaps along top, bottom, and oft 
sides with seolant EC 1144, Minnesota Mining and 
Manufacturing Compony. 


ORLON STRIPS 
(BONDED TO WINDOW) 


SHEAR STRIP 


CANOPY STRUCTURE 


k. Apply a bead of sealant EC 1144 between window 


d. Install attaching screws, washers, and nuts in top, and structure at forward end of canopy, as shown 


. 7114 


bottom, and aft ends of window. Apply a thin coat 
of DC.4 silicone grease to mating surfaces of wash- 
ers and canopy structure. 


е. Torque all attaching screws to 12 inch-pounds. 


in detail "A," Extend this bead between plugs in- 
stalled in diaphrogm seol ends. 
Clean canopy windows. 


WINDOW 


PRIMER A4004 FOLLOWED BY 
SILASTIC COMPOUND 


DC-4 SILICONE GREASE 


CANOPY STRUCTURE 


INSTALLATION. 


а. 


b. 
c. 


d. 


DC-4 


Thoroughly clean canopy structure in area of win- 
dow attachment. If canopy requires any painting, 
this shall be performed prior to installing plexiglas 


windows. Do not expose windows to paint fumes ог“ 


other injurious substances. 

Apply a light coat of DC-4 silicone grease to mating 
surface of canopy structure. See note 1. 

Apply a coat of primer A4004 to mating surface 
of window' edges. See note 1. 

Apply a 1/8-inch thick coat of silastic compound to 
mating surface of window edges. See note 2. 


ANOPY STRUCTURE 


SILASTIC COMPOUND 


SILICONE 


GREASE 


e. 


f. 


ORLON LAMINATE 


{BONDED TO WINDOW) 


Position window in place on canopy. 

Install screws, washers, and nuts ot forward end of 
window, but do not tighten. Apply a light coat of 
DC-4 silicone grease to mating surfaces of washers 
and canopy structure before installing washers. 


. Install screws, washers, and nuts on other sides of 


panel; then tighten all screws as directed in note 3. 


. Apply a continuous beod of silastic compound along 


8.041 А 
' 


edge of structure between upper ond lower ends 
of diaphragm seal as shown. See note 2. 


2. 


SEE NOTE 3 


DIAPHRAGM SEAL 


> 


^œ 


NOTES: i 


DC-4 SILICONE GREASE AND PRIMER A4004 ARE MANUFACTURED 
BY DOW CORNING CORPORATION, MIDLAND, MICHIGAN. 
SILASTIC COMPOUND IS A MIXTURE OF EQUAL PROPORTIONS BY 
WEIGHT OF DOW CORNING RTV SILASTIC 5-5302 (RED COLOR], 
AND RTV SILASTIC 5-5303 (WHITE COLOR). THE TWO ARE MIXED 
JUST PRIOR TO USING AND MUST BE USED WITHIN TWO HOURS 
AFTER MIXING. 


. THE CENTER ó SCREWS ALONG THE FORWARD EDGE OF EACH 


SIDE PANEL, AND THE CENTER 7 SCREWS ALONG THE FORWARD 
EDGE OF THE TOP PANEL, ARE TO BE SECURELY TIGHTENED, ALL 
OTHER SCREWS ARE TO BE TIGHTENED SNUGLY THEN BACKED 
OFF ONE-HALF TURN. 


DIAPHRAGM SEAL 


Determine that diaphragm seal retainer strip is clean 
and free of burrs or sharp edges. 
Install diaphragm seal; refer to “Diaphragm Door 
Seal Installation." А 
. Coat contacting surfaces of rubber plug, diaphragm 
seal, and structure with cement specification 
MIL-C-4003; ‘then position rubber plug in place as 
shown. 
|. Fill all voids along edges of window with silastic com- 
pound. 


m. Clean canopy windows, 


м 


- 


` EJECTION SEAT 
ELECTRICAL DISCONNECTS 


cls Ж PLASTIC SLEEVE 
| < 2 b 


S отого 
E | CSR he CS 


— PERSONAL LEADS 
DISCONNECT 


PLUG FOR 
HEADSET-MICROPHONE 
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LATCH HANDLE 


SEE NOTE 2 


@ 


@ 


1. THE CANOPY MUST FIT AND SEAT FIRMLY ON, ADJUSTMENT NUT 
FUSELAGE STRUCTURE BEFORE ADJUSTING, 
LATCHES. CANOPY LATCHES ARE NOT DE- 
SIGNED TO TOGGLE OR PULL CANOPY DOWN. 

2. MAKE CERTAIN CANOPY IS ADEQUATELY SUP- 
PORTED TO PREVENT INADVERTENT CLOSING 
WHILE ADJUSTING LATCHES. 

' 


WARNING 
MAKE CERTAIN THAT ALL SAFETY PINS ARE IN PLACE 
IF LATCHES ARS, BEING ADJUSTED WITH BALLISTICS 
UNITS INSTALLED. Í 


‘LATCH ADJUSTMENT. 


a. If thruster is not installed hold B.66-inch dimension 
as shown, with mechanism in locked position. 


| ; » "^ 0.020 IN. MAX 
CLEARANCE 
ROD ASSEMBLY 23 | 


SWITCH 


TELESCOPIC UNIT 
Z 


' SWITCH 
CONTACT 


. Adjust telescopic unit so that cam guide pin has 0.030 
to 0.060-inch clearance with end of cam slot when 
latches are in locked position. 


SERRATED ARM 


b. Remove serrated arm and rod assembly from both h. Pulllatch handle full aft. Turn adjüstment nut in detail 
latches, , "A" so that point of latch hooks have 0.120+0.060 
c. Adjust shims under hook fitting so that hooks may Бе inch clearance with rollers when opening canopy. 
moved freely over rollers by hand. Hooks may touch i. With canopy up, check latches for freedom of move- 
and rotate rollers or may have 0.020-inch maximum ment by operafing.latch handle. 
clearance with rollers. ' j. Close canopy ond check latches for freedom of move- 
. Install serrated arm on shaft so that arm is within 10° ment. There should be very little increase in handle 
of alignment with rod assembly axis as shown. Р load required to lock latches with canopy closed. If 
. Adjust rod assembly to position hook on roller with there is a noticeable increose in handle load, add 
0.060-inch (0.010) as shown. ы | shims under hook fittings. Latches should not force 
Adjust switch contact bolt to actuate switch when ser- canopy down. = 
rated orm pivot point is within 0.060-inch of travel ‚ К. Using а spring scale, check load required to operate 
limit. Switch should not reach its limit of travel іп either latches. Load should not exceed 13 pounds with 
latched or unlatched canopy positions. | canopy closed.. — 


8-551С 


ADJUSTMENT PROCEDURE. 
Adjust latch hooks, thruster, and seal selector 
valve in accordance with canopy latch rigging 
and adjusting procedure, then adjust cylinder 
selector valve mechanism as outlined in details 
"A" and "В." 


PUSHBUTTON CONTROL 
LEVER (REF) 


TELEFLEX 


“VIEW LOOKING UP 


B-5054 


CONTROLS | i aT 
"TF — 25) на 
E 


(INTERMEDIATE ELECTRONICS COMPARTMENT} 


SEAL SELECTOR VALVE 


е: : 
TELEFLEX SA 
CONTROL BN CA 
= 
OUTSIDE PUSH-BUTTON 
CONTROL (REF) 


К 


d 4 
aa HOOK 


а. Loosen lock nuts on probe (2) and screw probe 
upward until it does not push orm (1) when canopy 
is closed, | 


. Close canopy and lock latches; beam 16) should be 

resting on end of lever (10). 

с. Screw probe (2) detail "В," down until valve (4) 
goes into cinch down position (air vents from valve); 
then screw probe down 0.05#0.01 inch more.’ 
Tighten lock nuts and safety wire. 

d. Back off screw (11) until the pulling of latch con- 
trol handle full aft will not release valve (4) from 
cinch down position. 

e. While holding latch control handle full oft, tighten 
screw (11) until bell crank (9) disengages fram notch 
in lever 110). Tighten one-half turn more and 
safety Wire. 

f. With valve (4) in cinch down position and arm (8) 
against stop (7), bend tab (12) to provide 0.05 inch 
clearancé between end of-bell crank (9) and point 
of notch in lever (10) as shown: 

g. With arm (8) held against stop (7), adjust clevis 
(3} ю provide 0.12 inch clearance between end of 
tube assembly (5) and arm (8). Tighten lock nut 
and safely wire. 


CM 


MÀ 
чу 


DIAPHRAGM 
SEAL (ВЕР) 


CANOPY SLING ° 


SE 0825 TN / 


SIDE LOAD FITTING 
(MID AND АРТ) 


` 


Е Close canopy and check alignment of солору side 
load fittings with receptacles in cockpit sill. Inboard 
. side of mid and oft side load fittings must contact 
receptacles in sill. Forward side load fittings must 
contact matching fittings in sill. 


' : ; ELECTRICAL HARNESS CANOPY SEAL 
INSTALLATION. . DISCONNECT num VALVE 
a. Install ground sofety pins in seat ormrests, and SE `, | 2 | 
0903 safety pin assemblies in canopy and seat bal- | 5524 
listic units, i 
b. Hoist canopy into position with hin e arms in hinge Т: i A . 
walls. Š š " š М 4 "no di 


CANOPY SEAL SENSING LINE 
PRESSURE LINE 


c. Connect boadiag] jumpers to Naga arms. 9 Е 24 44 
x= . 4 / | 
Ж CABIN SAFETY VALVE 


FUSELAGE 
HINGE WELL 


. Connect cabin safety valve sensing line, seal pres- 
sure line, and electrical plug on oft side of canopy 
bulkhead. 

, Check operation of latches. 

Connect canopy remover cylinder to canopy 
in accordance with cylinder installation procedure. 

. Charge remover cylinder with air. 

. With canopy closed ond lotched, recheck side load 
fittings, and check gaps around canopy edges in 
accordance with. Aero dynamic Smoothness re- 
quirements, 

Check canopy for leaks at seals by performing cock- 
pit pressurization test. 


— 


E 


! ” 
BONDING - SHEAR-TYPE E 
JUMPER HINGE BOLT 


d. Install special shear-type hinge bolts. . 
e. Tighten nuts until bearing races are firmly secured 
between bushings, then secure nuts with cotter pins. 


REMOVAL. 
a. Open canopy and install suitable props to ‘hold 


| canopy open. 
GROOVES IN SPECIAL BOLTS MUST ALIGN WITH OUTER З 
EDGE OF HINGE BEARINGS SO THAT BOLTS WILL SHEAR b. Depressurize canopy remover cylinder. . 
WHEN CANDPY 15 JETTISONED. с. The remaining removal procedures оге essentially 


the reverse of installation procedures. 


WARNING 


o 
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INSTRUCTION PLACARD FOR 
JETTISONING OF a 


CANOPY 
JETTISON 
HANDLE 


SEAT SAFETY PIN 
AND STREAMER 


REMOVE BEFORE FLIGHT 


WARNING 
IF CANOPY 15 JETTISONED, DO NOT ENTER COCKPIT 
UNTIL SAFETY PIN HAS BEEN INSTALLED. 


SELLE r 
Е 
2 2 


i 


EMERGENCY RELEASE HANDLE 
FOR CANOPY JETTISONING 


29 


'SEAT ACTUATOR 


EJECTION SEAT 


e. With trunnion pin installed in seat catapult, position 
sect actuator saddle fitting over trunnion pin; then 
install and secure two bolts through saddle fitting 
and pin. е ' ' i 

f. Connect lanyard between canopy and M-3 initio- 

tor on left side of seat. Make certain lanyard coils 
are free of kinks and twists when lanyard is con- 
nected. ` - 


LOWER SLIDE BLOCKS SEAT RAILS 


SEAT RAIL NOTCHES 


— — — 


INSTALLATION. 
а. Determine that safety pins are installed in the right- 
hand seat armrest, in the M-3 and M-4 initiators on 

Пей side of seat, and in the M-3 initiator between 
the seot rails. | ' 

‚ Determine thot catapult pressure hose fitting and 
catapult pressure hose оп seat are capped and 
plugged. 

Position seat in cockpit and engage upper seat 
slide blocks in seot rails. 


NOTE . 
SEAT MAY BE INSTALLED WITHOUT REMOVING CANOPY, 


DUST COVER 


ELECTRICAL 
CONNECTOR 


ELECTRICAL 
DISCONNECT 


` 


dust COVER’ 
“ее HOOK 

` 

м 2 OXYGEN 
`— $ "©" SUIT SUPPLY 


EJECTION SEAT ELECTRICAL LEADS BISCORNECT LEVER 


PULL-APART LANYARD 
CONNECTIONS 


Connect pilots personal leads disconnect unit by 
raising spring-loaded dust cover on disconnect sec- 
tion attached to airplone and seating G“ suit and 
oxygen connections against flat rubber washer in 
recess on seat disconnect section; then rotating "C" 
hook until it is engaged and held by disconnect fever. 

Connect electrical leads discónnect to connector unit 
on seat. | ща 
Determine that fanyard is attached to disconnect 
lever and to lug on seat rail, and that electrical leads 
pull-apart connections are engaged. . 

Remove cap and plug from seat catapult and seat 
pressure hose; then connect hose to ‘catapult. 


SEAT RAILS | 


LOWER SLIDE BLOCK 


LOWER SLIDE BLOCK 
SEAT RAIL NOTCHES , 


NOTE — B 
INITIATOR SAFETY PINS MAY BE REMOVED WHEN SEAT 
INSTALLATION 15 COMPLETE. ARMREST SAFETY PIN 
SHOULD NOT ВЕ REMOVED UNTIL JUST PRIOR TO FLIGHT. 


d. Tili seat down until lower slide blocks con pass . 
through notches in forward edge of rails. Lower seat 
in rails, 


6.574 8 a p ' 


710. Lanyard (attached to cockpit structure). ^ 


1. Seat adjustment actuator. 14 
2: Upper slide block. 

3. Initiator trip ріп. 

4. Release lever (slotted). 

5. Lower slide blocks. , 

6. Jettison handle detent release hole. 
7. Lanyard (attached to canopy). 
8. M-3 initiator. 

9. Trip pin. 


11. Release arm. 

12. Forearm guard. 

13. Handle load adjustment screw. 

14. Emergency canopy jettison control, 
15.' Inertia reel lock control. 

16. Ground safety pin hole. 

17. Seat adjustment control switch. i 

18. Seat ejection trigger. i 
19. Canopy jettison and seat arming handle. 


20, Inertia · reel. Ed. 
21. M-4 initiator. 
22: Guard. ) 
А EYER 
8.854 PERSONAL LEADS DISCONNECT UNIT 
2 
4 ' 


7% 


М-3 OR Med 


SAFETY PIN 

(TO BE USED ONLY DURING 
WORK ON.SYSTEM. 

REMOVE BEFORE FLIGHT.] 


2 SAFETY WiRE 
| — 


( S 


4 


. Conopy remover cylinder. 
‚ Exterior canopy jettison handle. 

. Lanyard {attached to canopy}, 

. М-З initiator, 

M-3 catapult. = 

. Tripping lug. 

‚ М-З initiator. 

. Inertia reel lock control. 

. Emergency canopy jettison control. 
10, Canopy latch control handle, 

11. M-3 thruster. 

12. M-5 initiator. 

13. Seat adjustment control switch. | 
14. Canopy jettison and seat arming handle. RELEASE ARM 
15. Seat ejection trigger. TRIP PIN 

16. МА-4 lop belt. 

17. Ground sofety pin holes. 


O €o ` O Cn ON 


18. M-4 initiator. ` 
19, Forearm guard. , FOREARM GUARD 
20. M-1 еха ог. S CANOPY JETTISON AND 


21. M-3 initiotor SEAT EJECTION LINKAGE 


22. Ballistic cartridge. | FOREARM GUARD ‘ACTUATING MECHANISM 
ROTATED 45° 


8.5336 


INSTALLATION, 


The canopy must fit and seat firmly on the fuselage 
structure before adjusting latches. Canopy latches 
ore not designed to toggle or pull canopy down. 


WARNING 
IF LATCHES ARE BEING ADJUSTER WITH BALLISTIC UNITS 
INSTALLED, BE SURE THAT SAFETY PINS ARE INSTALLED 
IN ALL M-3 INITIATORS AND IN SEAT ARMRESTS. 


WARNING 
LIGHT 
SWITCH 


SWITCH 


„- FITTING 
yr WASHERS 


SERRATED ARM 


Close canopy and push latch control handle for- 


word. Check clearance between latch hooks ond 


top side of rollers. Hooks may touch and rotate rollers’ 


or may have 0.020-inch maximum clearance with 
rollers. Add or remove washers under fitting to ob- 
tain this adjustment. 


‚ Install serrated arm on shaft so that orm is within 


5° of alignment with linkage assembly axis as shown. 


. Set switch adjustment screw to cause “CANOPY . 
UNLOCKED" warning light to go out when pivot o 


point of serrated orm and clevis is 0.030 (50.005) 
inch from full upward travel. 


FITTING U i Б 


NUT AND 
COTTER PIN 


d. With handle full aft and arm unactuated (canopy 


CANOPY SIDE LOAD 


ARM ADJUSTMENT 
š SCREW 


# 


jun m 


525 


LIMIT 2 
SWITCH а SY 


2 MA 0.12-INCH 


‘ARROW INDICATES LOCK 
„ MOTION OF LATCHES 


open), check clearance between end of orm and 
рам. Clearance may be zero to 0.145-inch. If 
clearance exceeds 0.145-inch; remove nut and posi- 
tion pawl on ‘shaft to obtain о clearance between 
zero ond 0.345-inch. Limit switch should be unactu- 
ated. Reinstall nut and cotter pin. 


. With latch control handle full oft and canopy closed 


manually as for as possible, set adjustment screw on 
arm to obtain 0.12-inch clearance between arm and 
pawl os shown. 


. With contro! handle fuil aft and canopy open, turn 


handle 90* clockwise; check that canopy is locked 
open. Return handle to vertical position; check thot 
canopy is free to move (counterbalance) position. 


. Push handle forward and check thot limit switch is 


actuated by the first small movement of tho com. 
Check also that switch is deactuated ogain when 
handle is full forward. To àssure that switch plunger 
pin does not bottom, mount switch so that pin has 
0.015 +0.003-inch overtravel when switch is in the 
actuated position. 


CAM GUIDE 


LINK = 


. Set canopy seal valve actuating cam so that 0.00 
to 0.06-inch movement of cam forward from inflated 
(canopy latched) position will begin to actuate valve 
link. The cam is adjusted by loosening bolt on clamp, 
then turning sleeve in or out until correct setting of 
cam is obtained. Retighten bolt on clamp. 


IE 
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CANOPY LATCH SAFETY LOCK FUNCTION: 


Pushing the latch control handle full forward with 
electrical power on the airplane places the canopy 
actuating cylinder in cinch down position. This applies 
downward force, оп the conopy and should be done 
only when the canopy is full down and resting on 
the seals, The purpose of the latch safety lock unit 
is to prevent movement of the latch control handle 
forward to the locked position while the canopy is 


open. With the canopy up, the arm engages the powl 


on the lock unit to prevent movement of the latch 
control handle, The position of the unit shown above 
is with canopy down and latch control handle full 
oft. When the canopy is raised, the arm rotates clock- 
wise and engages Ше рам! thereby preventing 
movement of the latch control system. 


CAM AND LIMIT SWITCH OPERATION: 
The first forward movement of the latch control handle ° 


causes the cam to actuate the switch and place the 
canopy actvoting cylinder in cinch down position. 
This forcos the canopy down on the seols and facili- 
tates canopy latching. When the latch handle is full 
forward, the cam hos moved post the switch roller 
and the switch is deactuated. The canopy actuating 
cylinder is then in the locked down position. 


COCKPIT LATCH 
CONTROL HANDLE 


CANOPY OPERATION, 
a. To open canopy and lock in'open position: 
1, Pull latch control handle full aft. 
2. Manually raise canopy to full open position. 
3. Turn latch control handle 90° clockwise. 
b. To close and: latch canopy: 
1. Turn latch control handie 90* countercloclewise. 
2. Pull canopy down until it rests on seals. 
3. Push latch control handle full forward. 
c. Operating canopy from outside cockpit: 
The canopy, latches may be operated from out- 
side the cockpit by means of the exterior latch ' 
control. However, the cockpit latch control handle 
must be used to lock or unlock the conopy in 
open position, ' 


` d. Canopy operation without electrical power: 


The solenoid manual override control may be 
used to operate the ‘canopy when d- c essential 
buses are not energized. This override control is 
provided for operating the canopy from either 
inside or outside the cockpit. For inside cockpit 
operation, the control is located on the canted 
bulkhead, between the seats. For outside cock- 
pit operation, the control is located on the oft side 
of the canted bulkhead and'is accessible through 
the intermediate electronics compartment. 


2 
4 SEAL SELECTOR 


VALVE 


SOLENOID MANUAL 
OVERRIOE CONTROL 


N Z 
i 254 
: "ge =” А 


— Р 
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EXTERIOR CANOPY LATCH CONTROL 
LATCH HANDLE 
CONTROL SWITCH 


4 


7 


= 


* 


CONTROL 
HANDLE 


de “У | 
АЛА; 
[CS ДИ 
CANOPY LATCHES 
ACTUATING TOOL 


- CANOPY LIFT ' 
HANDLE (FLUSH) 


1 ap REMOVED FOR CLARTY ` 


CANOPY CYLINDER MANUAL CONTROL | 


к 
2 


A A 


v 


INSTRUMENT 
PANEL (REF) 


4 


5 


CONTROL HANDLE 
ГА 


as 


к 


BIO 


h NAC 
ELECTRONICS š | 
COMPARTMENT (REF). | 


А 


, 


V 


LATCHES LOCKED 
J (HANDLE FORWARD) 
б 


г 


и [ | 
күл ES же 
IR e: а | ah à 
2 Si LATCHES UNLOCKED Ба Sf 
Wwe Хх € . e (b 7 
SS ра | “5 
САМОРҮ LATCH CONTROL HANDLE | САМОРУ CYLINDER MANUAL CONTROL 
ELECTRICAL POWER ON NO ELECTRICAL POWER 
1. COCKPIT ENTRY. | 1. COCKPIT ENTRY. 
a. Unlock latches; see detail "B." ` a. Unlock latches; see detail "B." 
b. Manually raise canopy and turn latch handle, b. While holding control handle in detail "D" down, 
detail "C," 90* clockwise. raise canopy, then release control handle. 
2. CLOSING AND LATCHING CANOPY. 2. CLOSING AND LATCHING CANOPY. 
a. Turn latch handle 90? counter-clockwise. a. While holding control handle in detail "D" down, 
b. Pull canopy full down and lock latches; see detail pull canopy down, then release handle. 
"В." b. Lock latches; see detail "B." 
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RIGHT-HAND SEAT ARMREST 
(TYPICAL FOR STUDENT'S 
AND INSTRUCTOR'S SEATS} 


CANOPY 
JETIISON 
HANDLE ` 


SEAT SAFETY PIN 
AND STREAMER 
REMOVE BEFORE FLIGHT. 


SEAT SAFETY PIN INSTALLATION 


JETTISONING OF CANOPY 


EMERGENCY RELEASE HANDLE 
FOR CANOPY JETTISONING 


2%, 
2 


ағ, 


“7. 


INSTALLATION. 

Before installing the canopy actuating cylinder, 
check the’ canopy for proper fit all around and 
particularly а! the forward end оуег Не windshield 
frame. Correct adjustment of the actuoting cylinder 
piston rod, after cylinder installation, cannot be ob- 
tained unless the canopy fits properly. Install the 
cylinder as follows: 


a. Open canopy and held open with suitable supports. - 


b. Install safety pins in all initiators and see that safety 

pins are installed in right-hand armrest of each seat. 

c. See that port (10) on cylinder is capped and that o 

high pressure cap is installed on open end of hose 
(11). ' 
d. While holding solenoid lever (7) on upper solenoid 
(6) in the actuated position, extend and retract piston 
rod several timas to determine that there is no bind- 
ing or sticking. 

e. Position cylinder assembly in cylinder well with 

solenoids forward. 

f. Install bolt (8), nut (14), and cotter pin (16). Nut 
should be snug but not tight; cylinder must move 
freely in fitting (13). Hole (15) is provided at each 
side of well for wrench access to bolt and nut. 

. Close canopy and hold down as tightly as possible. 

. With canopy held down tightly, adjust rod end bear- 

ing so that bolt hole aligns with bolt hole in attach- 

ment fitting on canopy. 
i. Open canopy and hold open with suitoble props. 
|. Screw rod end bearing (4) in one half turn clock- 
wise, then tighten fock nut (3). Make certain tab 
on lock washer (2) is seated in notch on end of 
piston rod. Я 

k. Safety wire nut (3) to lock washer (2). 


жш 


|. Connect rod end bearing to canopy fitting with Бой, 


nut, and cotter pin. - 
m. Connect cable (9) to each solenoid lever (7). Cables 


shall have no slack but must not be tight enough . 


to exert o pull on solenold leers. 
n. Prior to charging cylinder, functionally check solenoid 
manual control operating system as follows. 
1. Raise solenoid manual control handle inside cock- 
pit; lever on coynterbalance (upper) solenoid 
shall actuate. : 


0-947 


по 


га. 


— з 


2. Release control handle; :lever ond handle shall 
return to neutral position.’ 

3. Push solenoid manual control handle down; lever 

. on cinch-down (lower) solenoid shall actuate. 

4. Release control handle; lever and handle shall 
return to neutral position. N 


CAUTION 


DO NOT PUSH. SOLENOID MANUAL CONTROL HANDLE 
DOWN WHEN CYLINDER I$ CHARGED AND CANOPY IS 

. ОРЕМ. THIS ACTION WILL FORCEFULLY CLOSE CANOPY 
AND MAY CAUSE DAMAGE TO AIRCRAFT OR INJURY TO 
PERSONNEL, 


Connect electrical plug (1) as shown. 
. Charge cylinder according to "Canopy Counterbal- 


ance and Remover Cylinder Charging" procedure. 


Connect hose (11) to port (10). 


Remove safety pins from initiators but do not re- 
move safety pins from seat armrests. 
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TRAINING SECTION DATE 


F102 


LOW PRESSURE . 


PNEUMATIC SYSTEM 


ATTENTION II! 


THIS HANDBOOK IS DISTRIBUTED FOR TRAINING AND INFORMA- 
TION PURPOSES ONLY AND MAY BE USED FOR LOW PRESSURE 
PNEUMATIC SYSTEM FAMILIARIZATION AND INSTRUCTION. 


FOR OPERATIONAL USE, THE INFORMATION CONTAINED HEREIN 
MUST BE CHECKED AGAINST THE LATEST RELEASES OF APPLICABLE 
CONVAIR BLUEPRINTS, MPS, AND OTHER ENGINEERING PAPER. 


CHECK TO BE SURE THAT THE INFORMATION SOURCE USED REPRESENTS 
THE LATEST RELEASE ON THE SUBJECT. 
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RAM AIR INLET 


ENGINE BLEED 
AIR INLET 


RAM AIR INLET 


COMPUTER ASSEMBLY 


= 


REMOVAL, 

о. Open left hand engine accessory compartment door. 

b. Disconnect tubing connections from volve. Cop tubes 
and ports. 


NOTE 
ELBOW AND "T" FITTINGS ARE COMPONENTS OF THE LOADER 
AND NEED NOT BE REMOVED. 


c, Remove three bolts holding loader to structure and 
remove unit. 


1.555 


МОТЕ 
ONE BOLT CANNOT BE REMOVED FROM THE UNIT WITHOUT 
DISASSEMBLING THE COMPUTER ASSEMBLY FROM THE VALVE 
ASSEMBLY, IF THE LOADER IS TO BE REPLACED BY ANOTHER UNIT 
ASCERTAIN WHETHER OR NOT THAT BOLT IS SUPPLIED WITH 
THE NEW UNIT. IF NOT, OISASSEMBLE THE UNIT AS SHOWN. 


VALVE ASSEMBLY 


STATIC AIR INLET 
(DO NOT CAP ON 
INSTALLATION} 


2 


MACH NO. OUTPUT 
/ j (CAPPED AT ALL TIMES) 


ELEVON FEEL FORCE 


-. CYLINDER REGULATED 
AIR OUTPUT 
GASKET е 


MOUNTING Wo 
PLATE Cu. 


INSTALLATION. 
instollation is essentially the reverse of removal. Make 
sure that the stotic oir input is not capped after instal- 
lation is complete. Mach number output should be capped. 


DISASSEMBLY. 


NOTE 
DURING DISASSEMBLY SEE THAT NO DIRT OR OTHER FOREIGN 
MATERIAL ENTERS EITHER THE COMPUTER OR THE VALVE. 


o. Remove the sofety wire and two screws holding one 
end of the moulded rubber coupling tube mounting 
plate to the valve. | 

. Remove the rubber gasket. 

Disconnect the three shock mounts and remove Ше 
computer. 


REASSEMBLY. 
Reossembly is essentially the reverse of disossembly. 
When installing the rubber gasket, make sure the holes 
in the gasket line up with the holes in the mounting 
plote. Safety wire the screws. 
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FUEL TANK. PRESSURIZATION TUBE 


CANOPY SEAL, "С" SUIT, AND 
GLYCOL TANK TUBE 


HEAT EXCHANGER 


BYPASS VALVE 


ENGINE BLEED. AIR 
SHUT-OFF 
VALVE 


REMOVAL. 

а. Remove power from airplane. 

b. Gain access through intermediate electronics com- 
partment access door, 

c. Disconnect electrical connection at bypass valve. 

d. Disconnect bleed oir duct а! coupling upstream of 
bleed air shut-off valve. 

e, Disconnect ram air inlet duct at coupling on heat 
exchanger. 

Е Disconnect cabin air duct at coupling on air turbine. 

g. Disconnect the cooling air exhaust duct at coupling on 
air turbine. 

h. Disconnect fuel tank pressurization and canopy de- 
fog tubing at heat exchanger, 

i, Disconnect canopy seal, "G" suit, ond glycol tank 
tubing at heat exchanger. 

j Remove bolts attaching right-hand support angle to 
structure, ond renove angle. 

k. Remove mounti.3 bolts attaching refrigeration unit 
lo support structure. 

1. Remove refrigeration unit by lowering it through the 
intermediate electronics compartment. 


CAUTION 
WHEN REMOVING THE REFRIGERATION UNIT BE CARE- 
FUL NOT TO DAMAGE THE ELECTRONIC EQUIPMENT 
IN THE AREA. 


INSTALLATION. 
The installation procedures are essentially the re- 
verse of removal, except that the mounting bolts must 
be safetied, and the duct connections leak tested at 
the first engine run. 


NOTE: 
APPLICABLE ТО Ғ-102А AIRPLANES 53.1791, 1794, 
1796, 1799 THROUGH 1805, 1907 THROUGH 1812, 
1814 AND SUBSEQUENT. 


8% 
MOUNTING BOLT $ 
RAM AIR INLET 7 7 ; («БР J 
e? š 
ROTATED 90° 
MOUNTING BOLT 


7) 
= 77 COOLING AIR 
e= : Z H EXHAUST DUCT 
CABIN AIR SS Чӣ 
a 2). Zl 43 | 
< % 
4 h 2 ки 6 
BLEED AIR DUCT CONNECTION 2 RIGHT-HAND SUPPORT ANGLE 
Г v x 
т COOLING TURBINE — SIGHT GAGE 
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FLIGHT Q PILOT 


MODE ASSIST 
MAN ON TAKE-OFF TRIM 


ос: 


DIRECT MAN F STANDBY 


RUDDER TRIM ANTI-ICË 


N AUTO 
© On 


* = C 


CABIN TEMPERATURE CONTROL 


MAT MANUAL 
2 іс ом 


POSITION LIGHTS 


BRIGHT STEADY 
HOT I 


HOT 


T= 20 


APPLICABLE TO F. 102A AIRPLANES 53-179} AND SUBSEQUENT 


FLIGHT 
MODE 


МАН TAKE-OFF TRIM 


DIRECT MAN STANDBY А, 


(9 TRIM ANTI-ICE 


AUTO 
О (9): Qe 


CABIN 2) Q CONTROL O 
MANUAL 


NESA КОМА. ON 


NORMAL 


POSITION. LIGHTS 
COLD HOT BRIGHT STEADY 
OFF COLD HOT (e б) 


APPLICA8LE ТО TF.102A AIRPLANES 
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SEAL RELIEF 


NOTE: 
TEST FITTING SHOWN IS FOR F-102A AIRPLANES, FOR 
TF-102A AIRPLANES THE FITTING IS LOCATED IN. THE 
INTERMEDIATE ELECTRONICS COMPARTMENT 


ҒА САМОРҮ SEAL 


CHECK VALVE 


| FILTERED онна--”Т 
9. TEST PITTING 
NOSE WHEEL WELL 


SCHEMATIC, CANOPY SEAL SYSTE А” Форд. 
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SAFETY 


VALVE SEAL SELECTOR VALVE 
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CHECK VALVE 


SEAL RELIEF 


ENGINE 
BLEED 
AIR SOURCE 


SEAt AIR PRESSURE LINE 
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SAFETY VALVE 
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CHECK VALVE ' 
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LATCH TELEFLEX CABLE 


CANOPY LATCH HANDLE 
7 E 


2 1 | 
— ^ ^ 
Pad (` i N | EN » 1 
N X ! 
TEST FITTING : 
NOSE WHEEL WELL \ P N. 
SEE NOTE - | 


: | AIR PRESSURE LINE 
1 ' Sa TO SEAL 


CANOPY RAIL 


А 


di. 


FUSELAGE 


STRUCTURE (REF) 


(SEE NOTE) 
SEAL REPLACEMENT. 


a. Remove canopy ond place on suitable padded 
work bench. 

. Remove seal from seal retainer channel. 

Inspect retainer for dirt, burrs, or other damage. 

. Insert air pressure lines of new seol into holes in 
seal retainer; then continue pressing remainder of 
seal into retainer. 

‚ Reinstall canopy and connect pressure lines. Pres- 
sure test canopy seal. у 


ACTUATING PIN FITTING. 


LATCH TELEFLEX CABLE 


AIR PRESSURE OUT 


NOTE: 
CLEARANCE OF 0.03 TO 0.06-INCH SHOULD EXIST WHEN 
VALVE 15 OPEN AND CANOPY LATCHES ARE IN LOCKED 
POSITION. 


SEAL SELECTOR VALVE CANOPY SEAL INSTALLATION 
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DRAINING ANTI-ICING TANK. 


а. 


b. 


Open aft right-hand door at forward electronics 
compartment for access to tank filler cap. f 

Depressurize tank by pressing on relief valve in 
filler cap. Hold a cloth over cap to prevent spillage 
of fluid which may escape with released air pres- 


FORWARD ELECTRONICS 
COMPARTMENT 


FILLING ANTI-ICING TANK. 
| a. Open aft right-hand door at forward electronics 


compartment for access to tank filler cap. 


C, 


| RELIEF VALVE 
I = i 


FILLER CAP 
' 
К 


SCUPPER 


AX [ 
CS \_ SCUPPER DRAIN LINE 
| 


ANTI-ICING TANK 


. Depressurize tank by pressing on relief volve in 
filler cap. Hold a cloth over cop to prevent spillage 
of fluid which may escape with released air. 

. Remove filler cap and fill tank with glycol fluid, 
Specification MIL-E-5559. 

. Replace filler cap and close compartment door. 


. Remove cap from "tee' 


sure. See detail "А." 
c. Remove tank filler cap. 


f 
/ 7 
/ 


ANTI-ICING ТАМК 


on bottom of tank and ot- 
tach a suitable drain hose to fitting. 


. Drain glycol from tank into clean container. 


NOTE Я 
ТАМК MAY ВЕ PRESSURE DRAINED BY REPLACING FILLER 
CAP AND PRESSURIZING TANK WITH AN OUTSIDE 
SOURCE OF AIR NOT EXCEEDING 10 PSI. CONNECT 
OUTSIDE AIR TO TANK PRESSURIZATION LINE ON AFT 
BULKHEAD IN FORWARD RIGHT-HAND ELECTRONICS 
COMPARTMENT. 


. After tank is drained, remove drain hose and re- 


place cap on "tee" fitting. 


. Replace tank filler cap. 
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FUSELAGE FRAME 


SE 0918 STORAGE А 
SUPPORT 


MOUNTING BOLT 
| Í INTERNAL WRENCHING) 


A / 


RADOME 


RADOME SEAL —/ 


RADOME ATTACHMENT —ТУРИСАЕ 4 PLACES 


PiTOT STATIC LINES 


i FORWARD. ELECTRONICS 
COMPARTMENT DOOR 


GLYCOL LINE NOTE 
THE RADOME AND PROCEDURES SHOWN ARE FOR 
Е.102А AIRPLANES, RADOME REMOVAL AND INSTAL 
LATION PROCEDURES FOR ТЕ.102А AIRPLANES ARE 


SIMILAR, 
REMOVAL, INSTALLATION, 
а. Open right and left forward doors at forward elec- a. Position radome in place, and install ond tighten 
ironics compartment. four mounting bolts. 
b. Disconnect опа cap pitot, static, and glycol lines. b, Check that gap and mismatch between radome and 
с. Disconnect wiring for pitot head heater at aft end forward end of fuselage is within Aerodynamic 
of radome, Smoothness tolerances. 
d. Support radome and remove four mounting bolts. c. Check that seal on radome makes contact with pe- 
e. Slide radome forward over scanner mounting riphery of seal angle on fuselage frame, 
brackets and remove from airplane. d. Connect radome pilot, static and glycol lines to re- 
CAUTION spective Fittings on fuselage frame. 
e. Connect wiring for pitot head heater at aft end of 
RADOME WEIGHS APPROXIMATELY 145 POUNDS, AND radome 
MUST NOT BE SUPPORTED BY РІТОТ BOOM DURING | ы 
у + Close and lotch forward electronics compartment 
REMOVAL, 


doors, 
F. Place radome on SE 0918 storage support. 
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FUSELAGE 
SKIN IREF} 


FUSELAGE 
7 SKIN (REF) 
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H 
COOLING CONDITION ABOVE 150 KNOTS AIRSPEED 
° WITH LANDING GEAR RETRACTED 
1. Fuselage intermediate ан inlet duct. 
2. Forward scroll. | 
3. Seal cutout for accessory cooling air. 
4. Aft scroll. | 
5. Engine air inlet stub duct. 
6. Alternator. I 
7. Generator. | 
8. N, compressor bleed air duct. и 
9. Bleed air shut-off volve. 
10. Engine shroud. 
11. Cooling air check valve. 
12. Constont speed drive unit. 
13. Engine air-oil coolor. 
GENERATOR-ALTERNATOR 
FLAPPER DOOR ASSEMBLY TTT ae ee ee E 
= —— — Gb 2... P e 
о Vc p EE 
—— 2 LLL б ж вс.» TT _ 1 cog “т 
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COOLING CONDITION 


BELOW 150 KNOTS AIRSPEED WITH 


LANDING GEAR EXTENDED OR DURING GROUND RUN 


BLEED AIR 
SHUT-OFF 
VALVE 


ENGINE 
DISCONNECT 


LEFT-HAND FORWARD 
MAIN LANDING GEAR 


DOOR CLOSED WA 
+ © U .* 


I 
28-VOLT D-C | 
MAIN WHEEL WELL | ESSENTIAL BUS ! 
CIRCUIT BREAKER ТЕР Ші aaa 


GENERATOR-ALTERNATOR 
FLAPPER DOOR ASSEMBLY 


ACCESSORY SECTION 
COOLING AIR 


AIR-OIL COOLER AND 
SHROUD COOLING AIR 


GENERATOR-ALTERNATOR 
COOLING AIR 


— N: COMPRESSOR BLEED 
LAIR 


3.5044 


Al 


% 


L 


рю мо xn Wp 


10. 
11. 


12. 
13. 
14. 
15. 


16. 
17. 
18. 
19. 
20. 
21. 
22. 
23. 
24. 
25. 
26. 
27. 
28. 
29. 
30. 
31. 
32. 
33. 


Pressure relief valve, No. 2 tank. 34, Pressurization shut-off valve — external fuel 
Pilot float valve, No. 2 tank. tank, 

Check valve. 35. External tank vacuum relief valve. 

Main tank air pressure regulater. 36. External tank fuel suction line. 

External tank air pressure regulator. 37. Main fuel tank pressurization relief valve. 
Vent relief valve, No. 3 tonk. 38. External tank pressurization relief valve. 
Pilot float valve, No. 3 tank. 39. Main fuel tank pressurization relief valve vent. 
Boost pump pressure switch. 40. External fuel tank pressurization relief 
Refueling adaptor. valve vent. ч 
Flow limiter pressure regulator, refueling. 41. Fuel tank vent outlet. 

Pressure shut-off valve, refueling. 42. Sensing port, vent system. / 

Fuel monitor (LH No. 3 tank only). 43. Fuel quantity sensing probe. 

Fuel flow equalizer. | l 


Manual defueling valve. 


Low point drain, LH WING FUEL SYSTEM 

Fuel shut-off valve. SHOWN, RH OPPOSITE Т 

Dual "T" check valve. | * 

Aft fuel boost pump. FROM CABIN PRESSURIZATION 
Fuel low level warning switch. | HEAT EXCHANGER (М; COMPRESSOR) 
Fuel transfer line (No. 2 to No. 3 tankl. / I 

Fuel vent shut-off valve. j | | 

Forward fuel boost pump. 

Tank refueling vent valve. EXTERNAL FUEL | 

Vacuum relief valve, No. 1 tank. TANK {REF) 

Pressure refueling pilot float valve. SEE NOTE 1 | 

Pressure relief valve, No. 1 tank. 

Fuel transfer tube (No. 1 to No. 2 tank), TANK NO. 2 
. Sensing port. | 


Tank vent outlet. 

Pressure shut-off valve, external fuel. 
Tank pressurization vent outlet. 

Tank pressure warning switch. 

Air pressure regulator drain. 


3 EXTERNAL 
PRESSURIZATION 
AIR ATTACHMENT 


ИЕ: PRESSURIZATION 
ша AIR ТО RH FUEL 
Z SYSTEM 
PRESSURE RELIEF LINE 
== {TANK REFUELING] 


— 1 
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& TANK DRAIN 


O TANK FUEL QUANTITY PROBE 
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SA 
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REFUELING 


— | LINE TO RH 


2 | — FUEL SYSTEM 
K | | d FROM Ny 
| “TO | COMPRESSOR 
| и cc 
ENGINE FUEL FROM RH 
I „12 NE= ff FUEL 


> (Q 


3 ° а 7 Ce] system 
\ IN sa. = NŠ al 
42 J 4 - E: Не 
8 » NO. 3 с фа пура 
- | 9 
| 17 15: 15 
NOTE, 18 FROM ENGINE 
1. EXTERNAL FUEL TANKS APPLICABLE TO F-102A AIR- | FUEL PUMP — 
PLANES 53-1813, 54-1384 AND SUBSEQUENT, AND | 
TF-102A AIRPLANES 54.135], 1354, AND 1361 AND \ 
SUBSEQUENT. 
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سا 

REPORT NO, 56-436 
BRATION TEST ~ AEROELASTIC 
GLOVED TAIL CONFIGURATION 
2 F-102A AIRPLANE S/N 13-181 
INSTRUMENTATION AND PROCEDURE 
INTRODUCTION: 

The gfound vibration test on the F-102A airplans, S/N 53-1813, was made to obtain 
the vibratory modes and resonant frequencies on a big tail aircraft with a gloved tail 
configuration, 

This report із issued by the Electro-Dynamic Test Group of Engineering Test Lab- 
oratories as a supplement to Convair Report ZU-8-031, "Results of F-102A Ground Vib- 
ration Tests Without External Tanke“ Addendum "В", 

OBJECT : 
РА | n 
To present the instrumentation and test procedure used to accomplish the ground vib- 
ration test on a Model Р-102А gloved tail aircraft. 
CONCLUSION: 
F Adequate data vere obtained to define the vibrational modes and resonant frequencioo 


on the rudder and fin. The instrumentation and test procedures used on this test vero 
satisfactory. Refer to Addendum "B" of Convair Report ZU-8-031, "Results of Ground 
Vibration Tests on tho Р-102А Airplane," for data analysis. 


TEST SPECIMEN: 


The test vas set up and conducted in accordance with Df-8-189, "F-102 Flight Flutter 
Test Program on Large Tail Aircraft," Revision A of 27 April 1956, 


‘The test vas accomplished on airplane S/N 53-1813 located in tho hanger at tho Sea- 
plane Ramp, from 10 July through 13 July 1956. The airplane vas in the position of 
normal flight, resting on ite landing gears. The primary and secondary hydraulic con- 
trols were energized during the test, utilizing an external power supply. No electrical 
system was energized in tho plano. The test наз conducted with the 2-57, P-23 gas 
turbine engine and taileone removed. The resultant weight of the airplane, with 
7150 pounds of ДРА fuel, мав 21,825 pounds. The center of gravity waa located at 
Station 393. 


TEST Š 3 


Three complete instrumentation systems were set up for the test. The block dia- 
grams of the systems are shown in Figures 1 and 2. A photograph of the complete instru- | 
mentation system is shown in Figure 5. Accelerometer and shaker locations are shown in | 
Figure 3. A typical shaker attachment is shown in Figure А. 
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TEST PROCEDURE: 


The vibration exciter together with the recording instrumentation setup were used 
on the sweep surveys to record all test data. Ап Electro-Dynamic Test Laboratory 
fabricated electromechanical drive unit was used to slowly sweep the Hewlett-Packard, 
Model 2028 low frequency oscillator from 4.5 to 55 cycles in both increasing and de- 
creasing directions. A Berkeley EPUT meter маз used to check the accuracy of the oscil- 
lator output, A Dumont dual beam oscilloscope, Model 3224 was used to check and 
monitor the quality and amplitude of the sinusoidal input to the shakers. In both the 
өмеер and mode surveys, a constant shaker force was applied. 


After the resonant frequencies vere determined from the sweep records, decrement 
records were taken, 


Statham Laboratories, Type 0-10-300, accelerometers were used to sense tho magni- 
tude and phase of the vibratory motion at selected locations. The accelerometers vere 
fastened to wood blocks which in turn were bonded to the airplane structure with 
EC-1300, 


À force Ping dynamometer, using SR=4 strain gages, was used to measure the force 
input, It was mechanically coupled between the shaker and the aircraft tail surface. 


For the mode surveys, the roving pickup technique vas used, utilising tho vibra- 
с tion exciter and probe instrumentation setup. Relative vibratory displacements and 
че phase differences were noted using two accelerometers, one as a reference indicator. 
A Dumont dual beam oscilloscope was used to detect phase differences. 


The accelerometers were subjected to a two (2) "g" "flip-flop" calibration af 
the test site and recorded оп the CEC oscillograph. Calibration factors of "gts" per 
inch single amplitude vere obtained. A force ring indicator was calibrated in tension 
from five (5) to twenty (20) pounda and recorded on the oscillograph. Calibration 
factor in pounds force per inch trace deflection vas obtained. 


RESULTS AND DISCUSSION? 


All recorded test data and calibration factors vere edited and referred to tho 
Dynamios Group for further analysis, 


i NOTE; The test data from which this report was written are recorded in 
Engineering Test Laboratories Note Book No. 1016. 
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RECORDING INSTRUMENTATION SETUP 
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1. ORoving pickup points. 
(JFixed pickup points. 
Vibrator locations, “8 
2, Mount pickups at inflight . FS 526 8€ 
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Introduction 


As а rooult of Forde to окото the effoctivenooo of the P-106A 
flight vibrotion cquigmont, tho dovolopmont of a Койо Synehroniser (№) 
wos recouzmendcü (Roference 1). Results to date, taocd en vibrator teot 
Ou omperimenta, indicate the desirability of an KS as an adjunct to 
both in-flight ола ground toot equípusnt. 


Applications 


Spe pending ground vibration toot of F-102A S/N 53-1791 precento 
the firot opportunity to moke use of the X3 in a practical toot oitun- 
tion. In ecdition to the probatio bencrito which will be derived frena 
ito use during а ground vibration test, it is anticipated that the cxe 
ӛсхіспсс ond information gaincd vill lend uugctuon te tho develop-ont of 
the necessarily core cemplicated and core compact in-flight MS artiele. 


Recenrmendations 


it іб receumendci that the present "bxoodboorü" MS be revorked to 
Operate in conjunction with tho GV? maker equipment. 1% vould alco bo 
desirable to be able te we any of tho fixcá ceceleromsters (Reference 2) 
ав the feedback txoncüucer for the ЫЗ. Wa primary purgooo for this 
flexibility of Lecdback lecation is te cure that feedback vill be 
Ұуса о коёт antienede of the гойо undor invootigatien. 


Reforoneopn 


і. Convoir Mcnorondum БУ-ВВ-217, “Basie Roguirceaxento for tho РОЗОВА 
Airplone Ylight Worotien Meade Syachroaiser." 


8. Convair Report 20-8-0826, “Outline of P-102A Ground Vibration Tecto." 
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SUBJECT: Ground Vibration Survey - Е-102А "Production Big Tail Airplanes" 


REFENENOS: (а) Model 8 Project Office Memo #56-339 dated 17 July 1956 


Reference (a) advised that airplanes with the production big tail con- 
figuration shall not be flown until completion of the ground vibration survey 


and subsequent data evaluation. 


Ву issue of this meno, Reference (ә) is hereby recinded. 
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TO: Distribution 


SUBJECT: Ground Vibration Survey - F-102A "Preduction Big Tail Airplanes” 


A ground vibration survey to evaluate the big tail configuration was 
originally scheduled for 8-10 #56 (S/N 54-1398) and subsequently rescheduled 
to 8-10 #66 (S/N 55-3357) at Palmdale. 
ALL parties concerned are hereby advised that airplanes with the 
production big tail configuration shall not be flown until completion of 
the ground vibretion survey and subsequent data eveluation. We have been 
advised by Palndale that the airplane vill not be available for this survey 
until approximately 27 July due to shortages. The Model 8 Project Office | 
will advise all parties by memo when this has been accomplished. 


Gloved tail airplanes are not affected by this memo. 


G 


[Ж W. FOX | 
senior Project Engineer | 
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CONVAIR - SD 
MODEL 8 PROJECT нк ыр 456-318 За ы 5 July 1956 
TO: A. В. MacFarland ~ R. L. Fefferman - Мо С. Brady 


SUBJECT: F-102A Ground Vibration Survey - Airplane S/N 53-1813 


The decision has been reached to conduct a und vibration survey on 
both S/N 53-1813, the gloved tall airplane end B/N 54-1398, a production large 
tall airplane. The reason for this decision is to compare the results of the 
tuo tests and 17 they agree favorably, arrive et less restrictive limitations on 
production large tell airplanes pending completion of a flight flutter program. 


By copy of this the departments concerned are requested to take the 
necessary action to coordinate this task on S/N 53-1813 st the remp beginning 
10 July and completing on là July. Provisions shall be made to have the 
airplane indoors, engine and teil cone removed, and the control system energized. 
Engineering Planning and Estimating shell revise the schedule accordingly. 


A schedule has been established by Long Range Planning for conducting a 
ground v bration survey on S/N 54-1398 at Plent 2 beginning 17 July through 
21 July, prior to engine installation anà completion of final assembly. 
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то He We Fox 
FROM R. Le Fefferman 
SUBJECT 


Present plans for the vibration tests of the fins of the subject а1г- 
planes call for testing 1813 beginning 15 July 1956 and 1398 beginning 22 July 1956 
at the seaplane ramp and Plant 2 respectively. Assuming the two tests are completed 
by 25 July 1956 it is expected that a report on comparison of modes, for submittal to 
the Air Force,will be completed by 1 August 1956. 
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Enclosure: (A) Genvair Confidential Кого П/ь9-155 984. 28 Yobeuary 1955 
Wibration Eivirencontel] Progeon for the 71024 Airplane" 


Gontlecon! 


предозито (А) До fervarded im корду te tho tolophono reg 
of Fro У. P. Пол ол 15 Doczabor 1955. to roacocis nt 
of aircraft, At appears that tho propran &orsriboó Ма tho 


enelecod macs vill be carried out on S/H 5303735 cezotimo За 
tha late SprF1lneo 


Пт опасана vibration data have recontly torn obtaincd за 

WE 5221791 in tho roto gyro ingtallation afte Vanco data aro 
procently boing raduscd and will bo relearod te you within the 
mim Том HLL Moend3Alo, rocoipt of any 13038 vibratson deta 
ча дей you nay havo мула bo prootily appraociavedo 
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CONVAIR | 
A Division of Ganural mamas Corporation 
(Son Diege) 
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| HEADQUARTERS 
AIR MATERIEL COMMAND 


РР ae WHIGHE-PATTOIQSON AIR PORCO DASO, OHIO 
© PEG 28 fear 
| 68-29 4f 2” | 
| езу д WU ТО SPEED DELIVERY 
| 0369 Ог YOUR Q0PLY, PLEASE 
: Pore" ADDRESS COMMUNI- 
CATION то AINTION oP 
| WFB/eh 
SUBJECT: Contracts AF 33(600)-5942, and -23903 
Results of Ground Vibration Testa 
THRU: Air Force Plant Representative 
105 Convair 
Division of General Dynamics Corporation 
P, O. Box 1950 
3165 Pacific Highway 
Зап Diego 12, California 
REF? Convair ltr 6-5210, dtd 29 Sep 55 X 
Referenced Convair letter has been reviewed and the inclosure 
thereto; 


Convair Report 20-8-031, dated 14 July 1955, ів approved, 
FOR THE COMMANDER: | 


2-50 


4 42 P, DHR 2p KOFE 
Colonel, USAF | 
Chief, Aircraft Division 
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For Action as Indicated "s. 
For Reply 
Comment & Return to 


Contract Administration 
For Information. CI 
=: 
Copy to — | 
ру == чүү | | 
i : са, SAT uu. - A Div. of Gen. Dynamics, 
ile: — ; AFPR Ойса, SAMA, болу. | 
| с, raot Administratem San Diego 12, “аш... ДАМ. 6... 1956 -------- 


W quide Ж 
To: Conve: А Liv cl Go. Smics, San ego 
Arar. сет. im. 
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Fórwar'ad 
— Mus Р. McCARTHY, Ir, Colonel, USAF | 
, TX AF Plani Reprusenialive 
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NOV. 9, 3955 


МОРНЕС(КО25ЕС/1-- 


WFB/eh 


SUBJECT: Contract AF 33(600)-23903 
F-102A Vibration Tests 


THRU: Air Force Plant Representative 


TO: Convair 
Division of General Dynamics Corporation 
P. 0. Вох 1950 
3165 Pacific Highway 


Sen Diego 12, California F 102 РО File № 7- G 


1. A recent accident in which a bomber aircraft lost a main 
landing gear on takeoff was caused by dynamic loads from an unbalanced 
whee] being in resonance with the landing gear fore and aft natural 
frequency. 


2. In order to insure that this phenomenon will not occur 
on the F-102 aircraft and to provide data for dynamic landing gear 
studies, the Aircraft Laboratory requests that the Contractor measure 
the landing gear fore and aft natural frequency during the scheduled 
vibration tests on the Е-102А aircraft this November, 


3. The gear natural frequency should be obtained with the 
wheel free of the ground and with the strut at its normal takeoff 
extension. If possible, the aircraft should be jacked on the fuselage 
rather than on the wing on which the gear to be vibrated is attached. 


FOR THE COMMANDER: 
/в/ В. В. Mishkind 


for CARL Е. DAMBERG 
Colonel, USAF 


Chief, Airfraft Division 
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HEADQUARTERS И ут 
AIR MATERIEL COMMAND (7 үй 


WRIGHT-PATTERSON AIR FORCE BASE, OHIO | 
57 | JUL 20 1955 ы 


„ | 4 à 
ef А TO SPEED DELIVERY 
e OF YOUR REPLY, PLEASE 
f ADDRESS COMMUNI-' 
fi | : CATION TO ATISNTION oF 


, SUBJECT: Contract AF35(600)-5942 
Airplane Regonant Frequencies and Mode 
Shapes Detornáned by Ground Vibration Tests 


— THRU: Air Force Plant Representative 


TOs Convair ..- 07 PM 
Division of Gehoyol Dynamics Corporation | ` 
Post Office Box 1950 P 
9165 Pacific Highway F 102 PO File No 7- 
San Diego 12, California 


НЕР: Convair ltr 6-2635, Аха 16 May 55, U/inel 


12 Referenced letter has been reviewed and the inclosed report 
thereto, 2-8-026 revised 25 March 55, is granted Engineering Approval. : 
4 
2. The revised report specified the pickup locations at which | | 
structural damping was determined during ground vibration tests. Mis re- i 
vigion was made in reply to the Aircraft Laberatory'g question concerning the : 
apporentiy high measurdd damping coefficients. The information submitted sub- 
Btent&ates tho contractor's contention that damping as measured from the fro- у 
quency swéeps depends. considerably on the ріскир'а location with respect to 
the node line. Thus, vith the procedure employed, the data obtained must be 
carefully óvoluntod before a decision can be made concerning а realisbic’ dàmp- * 
ing coeffieigüt. 1% would be highly desirablo to check the etruetural damping 
-.valuép abtaincd from steep records with values obtained from decay records аз 
resonant frequencies or from &nplitüdé-freguemcy plots vhero- tho emplitude {s 
determinsd with the froquency constent for а sufficient time. However, for 
determination of damping from девау records, the higher modes might tend to 
decay into the lowest natural mode, and the damping coefficient might only 
be determined for the fundamental structural mode by this method, 
2n 
3. Until the accuracy of the) ul Ибра гот determining etructural . 
dehping has been substantiated by results à other test procedures, а struc- 
tufol damping coefficient of three percent е shouts be assumed for all eal- 
г eulationg. In addition, the damping софт g ente obtained, from бисер tests 
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На ANG ltr to Convair. . 'Subjeetr Airplanes Rogonant И e | 
Mode Shapos Potominod by Ground Vibration Tests 
should bo carefully weighed before reaching decisions on the amount of damping. 
This careful evaluation is especially necessary for flight flutter testing chere 
the sueep method may be employed. | 
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HEADQUARTERS 
AIR MATERIEL COMMAND 


WRIGHT-PATTERSON AIR FORCE BASE, OHIO 


Contracts AF33(600)-5942, 23903, 29264 
Outline of Е-102А Ground Vibration Tests 


Air Force Plant Representative 

Division of General Dynamics Corporation 
Post Office Box 1950 
3165 Pacific Highway 
San Diego 12, Celifornia 
Convair letver 6-2633, dated 16 Кау 55 


| 

| 

dated 4 May 1955, have been reviewed and are approved. 
FOR THE COM ANDER: 
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a 
| 
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JUL 1 4 1955 


ТО SPEED DELIVERY 
OF YOUR REPLY, PLEASE 


ADDRESS COMMUNI- 

CATION TO ATIENTION OF 

MOPHEC(WCSFG) 1-12 
УЕБ/евһ 


F 102 PO File ÑO т-Ф 


Referenced letter end report inclosed thereto, Addendum А, 20-8-026 


> CARL F, LARBERG 


Colonel, USAF 


Chief, Aircraft Division 
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APR 11 55 
PROJECT LL ral 1955 
OFFIEG 
Tos А. Po "7320 


Gubioctb: Vibration Toot on 5-10 42 


Cha Дд; “ү 


In the carly programing of tho 8-10 alrpleno, tho vibration teat 
vao tranoferrcd te aleplanc 2. ‘This vac dono to rollovo an much of tho 
porcal took ав pe bo en tho firot скрито. Tho attached chart hoo been 
dram wo te chou tho offcet of conducting the vibratien toot on dolivory of 
tto cceend airplane, № alos dopioto the solotion of airplanes % and 3 to 
tho flyine of oiroluno 1. It ia to to noted that alyplaro /2 wlll bo do- 
laycå at Son Diogo one additional day, and adrplano „3 vill bo delayed at 
Gon Mogo thrao additional dayo aunaiting firot flight of adrplano pho 


It 40 wesermsnded that the ргозооой ekart bo roviowed vith your 
SGuscrvioien o9 that tho vibration progran coo bo firmly ostablicked with 
tho Euplrocring Test porconnol. 


Go М Gaivort 
Medol 6 Projcot Adminiotrator 
Isttonoler 1202 
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UV. P, Cornuto 


Se eee одита ra ле eee МА LUE Саты АИИ ПЕ eee le eee ы Лы a НЕ ЕК ey ee ee к ee гаг ы > ee ee ы м ee кым БФ |) lor Пою роке LEGE W Py # IAE EAE ISI 1863 


2 


3 
+ 


TEE т N 
dj ELE 1 N pu s чина 
ee EEUU T 
prO que. пшн 
222... 
НЫН 2. 2 


e 
$ 43 пыш 52424 FER 


P 
1 
~ 


25 A 


PE Ар RN dO 
d n zh — i be i ium EAT T — - i. ` P X NEM тааш inui 
ef TD ae E шш ШШЕ Шш 


УБОР ДУЛУ ЛТ col 
2 vs a N 23% 


` hauen ызың 78 dur 54 зо X QI 
-$ 5224 O^ #3993 V JAJANAN TET 


= —— . — — — 


2" Ф = 


Hz ШАТАЧИН S HD 
142 T^ nine 


AIR МАТ 


"RAT Lares FOF 


Үсен, MN. AN 
í 


м Sz Вил? СИ 


14. 


TO SFr tiver 
OF точи REPLY, pLCASE 
ADDRESS COMMUNI 
CATION 10 ATuNION or 


A. +— س‎ o 


T 


HEADQUARTERS 7 
| AIR MATERIEL COMMAND prac 
| ВЕСЕМ E0 WRIGHT-PATTERSON AIR FORCE BASE, OHIO e 
| 
| ; QU: 26 1804 
| N19 54 
i N TO SPEED DELIVERY 
Е OF YOUR REPLY, PLEASE 
| proves! ADDRESS COMMUNI- 
OFFICE CATION TO ATTENTION OF 
| ; 2 ЕСРНЕС (НС5Е--6 
SUBJECT: Contract AY 33(G00)-5942 = a 
| Ground Vibration Tests FR /sh 
| THRU: Air Force Plant Representative 
| — 
| TO: Convair 
| Division of General Dynauics Corporation 
, P. O. Box 1950 
. f 3156 Pacific Highway . = 2 
| San Diego 12, California | Е. 102 PO File No T 
|. i 
Ref: (a) Convair Report Но. 2І-8-026, dtd 25 Aug 54 
| 
| Reference (a) has been received and is granted Engineering | 
Approval. 
FOR TIE СОЧАТ; 
* Pogi ^ E. , : ] 
ya СС d kasus, Choro ӘЖЕ 
CARL F. DAMBERG 
«а | 
For Act o I o" ғ. 161; rera ivi51i 
ооп аа Indicated Г] / 
For Reply ет & 
REN Comment & Return 49 
| Contraet Administratiog + 
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Jate: 
Те: 
subjects 


Referaneos 


RECEIVED = CONVAIR O 
OCT 6 54 (Sen Diego) 


F 
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A Division of General Dynamics Corporation 


-ibe 


Ho Ko Chenoy | 
аз enten of Flight Vibration Equipment for S/N 1791 and S/N 1806 


DP-E-130 


Lo 


до 


Зо 


Що 


Е- 102 PO File to 1-4 


The question of cost of modifying the vibration equipment used in 
ӘЛІ 7995 to obtain better data from tests on S/ 1791 ond 1805 
(Roforoneo DF-8-130) was discussed with Wo Wo Рок and Мо Dublin on 
1), September 1954. -It was concluded that chargas should bo made 
Dunst the Medel. 8 general work order instead of the specific aire 
planes. Tho instrumentation specification for SAN 1791 should bo 
changed to refleet use of the improved cquipimont. 


Hod Деп доп of the shaker based on the present estimate of 3000 
hours should proeced without delay. Minium modification is of 
prime importance because of the execooivo cost of Medel 8 ingtru- 
montation. 


Xt tas agreed that fixed frequency settings be used in flight, to be 
selected after analysis of sweep recorda. Selected steep tinsa 
oheuld be used dustead of a variable rate if it will reduce instru- 
mantation costo 


The uso of normal pick-ups to detect eleven and rudder vibration should 
bo eonsidorcd in lieu of rotational type. 


In the discussion, no objection was raised bo mounting faired external 
pickups on clevens end rudder during the test poriod. 


Further coordination with Dynamos Group is necessary to accomplish 
minimum nedifiention and yet improve data, 
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To Lo Maloy 
Group Engincor 
Exmerimontal Flight 


ТИМИ lp 


се: 


Mo Dublin/B. № Feffermen 

Ро Geok 

Vo Jo Sehack (A) 

Ko Ward ` 

Wo Wo Fox š 

По Reed " 
Ro Lo Runnalls EN 
File 


CONS DATED ТОШЕВ AIRCRAFT GORPORAT peer / y 
San Diego, California ff ий’ 


Aa roply refer tos 
НЫР emo 
6-3792 


16 August 1954 


Hughes Alreraft Company 
Rogeareh & Davelepnent = Radar Divioion 


Culver Су, Calif. F 6 102 P O File Мо 1-7 
Attention: Мо Wo Fo Мөһер” 


Subject з Vibration Date for 8-10 Airplane 
Roferences (а) Hughes letter 4R30=894, dated 22 Juno 1954 
Gch mens 


The information requooted by the above referenes for tho 8-10 version 
of the F-102 airplane із uot obtainable at this timo, However, tho vibra- 
tiem data on the 8-82 version of this airplane вап be used as ordor of 
magnitudo inmdleations for the 8-10 versione Spooifio information pertaining 
%6 the 8-10 airplane vill not be availablo for approxizately one усак» 


Expovimontal vibration data from the 8-82 airplane exe ineluded vith 
this Letter, These data give the accelerations on the airplane at прое са 
lesatione when ite natural frequonoíos аро oxelted by buffet, speed brako 
oporation, and landing. Extension of these data to determine accelerations 
въ any other point on the airplane сап be accomplished by using Convair 
Report 248-001, "Rogult ef Ground Vibration Testa on tho ҮР-102 Airplane. 


The damping associated with each of the vibration modes of this airplane 
із в 9 025, hore g ig two times the eritical damping ratio. 


a 3 а Уат uu 


566 0 202 1? 
529 0 87 17 


NOTES: (1) Ж 48 singlo amplitude acceloration 
(2) Landing was approximately a 1.5g unsymmotric landings 


СОН _ JIDATED VULTEE AIRCRAFT CORPORAL- 
San Diego, California 


Enghea Мғоғаёь Company 16 Auguo 
Repeareh & Development = Radar Division 6-3792 
Culver Clty, Са 4 Page 2 


Yory truly yourds 
CONSOLIDATED VULTEE AIRCRAFT CORPORATION 
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WASSE | 
_ {HEADQUARTERS 
В MATERIEL COMMAND 
1 WR монт TTERSON AIR FORCE BASE, CHIO 1 7 8 6 


М DEC 18 0856 
ЧЕ TO SPEED DELIVERY 
m “E ог youn ati, PLEASE 


ADDRESS COMMUNI- 


a DEC 12 о 1956 CATION то artennon oF 
ге MnrmyO(RUZSFG/10-1-331 
yt F 102 PO File No 7-7 Phase V JGC/ewt 
t 27 م لض لاا صا نمف اسه‎ — 
22 f 
2% УИ: Contract AF 33(600)_5942 
ETE Model #-103А Aircraft 
NEL Transmittal of WANS Technical Note 56-434 
hz i | 
r, | Tr HU: Air Force Plant Representative 
. Í 
гы, | 
C TO: Convair 
Division of General Dynamics Corporal іса 
3165 Paclfic Highway 
San Diego 12, California 
1. The inclosed report is furnished for the vontrector!s review, 
2. It is requested that comments be submitted to this Сошгол4 
pert: ining to the recommendations of the report, 
FOR THE COMMANDER: 
ИА жы i. 
1 In Gl А = w" 
wane T/N 56-131, н. 1, KUNS 
„ Вы ору Chef 
E Subj: Phase V High НЕ те wo, ng System Римег Offie 
TeD Clinetic Pest Перет fra EE Е Mice 
of an F-102A A/C, dtd Arete! & ae PI. ann 


Oct 56 (АИ cation Changed bo: 


пу АБЫ Fare 7 75 Aaa a" 


Directitste of p шее & e өл 


UNCLASSIFIED 


Authorized by: SAAMA Date 12-12-66 — “----.. | 
` DD 254 KELLY АРВ TEX. quon то | 
" AN с aye $. zen, fe Is d 
classified by: bep . 
mae 2 130-1 4-45-84 2--- 
e" LAF — | 
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МАРС TECHNICAL NOTE 56-134 
AD 110430 
| 


(UNCLASSIFIED TITLE) 


PHASE V HIGH TEMPERATURE CLIMATIC TEST 
| OF АМ Е-102А AIRCRAET 


JOHN E. SHUTER, 1ST LT, USAF, PROJECT ENGINEER 
JAMES K. MACCONNELL, CAPT, USAF, PROJECT PILOT 


DIRECTORATE OF FLIGHT AND ALL-WEATHER TESTING 


OCTOBER 1956 


WRIGHT AIR DEVELOPMENT CENTER 


Аааа ааа ая ааа нана TPCT ааа АЛАЙДА ЧҮЛ ДИАЛ ТАПАНЧАДАН ЕРЕРБЕРЕБККӘРТЕБЕРЕКЕЕЕКЕЕЕЕЕ 


NOTICES 


When Government drawings, speciñcations, or other data are used for any purpose other 
than in connection with a definitely related Government procurement operation, the United States 
Government thereby incurs no responsibility nor any obligation whatsoever; and the fact that 
the Government may have formulated, furnished, or in any way supplied the said drawings, 
specifications, or other data, is not to be regarded by implication or otherwise as in any manner 
licensing the holder or any other person or corporation, or conveying any rights or permission 
to manufacture, use, or sell any patented invention that may in any way te related thereto. 


Qualified requesters may obtain copies of this report from the ASTIA Document Service 
Center, Knott Building, Dayton 2, Ohio. 


Copies of WADC Technical Reports and Technica] Notes should not be returned to the Wright 
Air Development Center unless return is required by security considerations, contractual obliga- 
tions, or notice on a specific document. 
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WADO TECHNICAL NOTE 56-434 
AD 110430 


(UNCLASSIFIED TITLE) 


PHASE V HIGH TEMPERATURE CLIMATIC TEST 
OF AN F-102A AIRCRAFT 


John E, Shuter, lat Lt, USAF, Project Engineer 
James K. MacConnell, Capt, USAF, Project Pilot 


Directorate of Flight and All-Weather Testing 


October 1956 


System Number 91 A- 201A 


Wright Air Development Center 
Air Research and Development Command 
United States Air Force 
Wright-Patterson Air Force Base, Qhio 


— — — | 


с. » 


ABSTRACT 


An instrumented F-102A aircraft was tested under high temperature conditions 
during August and September 1956. The testing consisted of nine flights covering 
conditions at high and low speeds at high, medium, and low altitudes; a 72 hour 
ground temperature survey; a ground test of the MA-4 air conditioner, and a ground 
test of the engine bleed air operated jet pump for electronic compartment cooling. 
The aircraft is functionally capable of operating in areas where high temperatures 
prevail. The test data revealed that there are a few problem areas which require 
corrective action. These problems pertain to excessive or marginal high tempera- 
tures encountered during flight for hydraulic fluid, engine oil, and elevon act- 
uator cylinder. This report includes primarily information depicting climatic 
deficiencies. А compilation of all quantitative data is being given limited dis- 
tribution and can be provided upon request. The results of the test under cold 
weather conditions are presented in WADC Technical Note 56-273, dated June 1956. 


PUBLICATION REVIEW 
This report has been reviewed and is approved. 


FOR THE COMMANDER: 


All-Weather Testing 
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МАТО TN 56-434 


INTRODUCTION 
General: 


1. This report contains results of the Phase V high temperature test of an 
Р-102А aircraft. The test was requested by the F-102 Weapon Systems Project 
Office, Directorate of Systems Management, ARDC. It was authorized under System 
Nr 9134-2014 with a l-A priority. The test objectives were as follows: 


а. To obtain a high temperature functional evaluation of the aircraft. 


b. To determine what modifications are necessary to make the aircraft 
functionally suitable for high temperature operation as defined by AFR 80-31 and 
ARDCR 80-21. | 


с. To determine the hot weather and desert procedures for Section IX 
of T.O, 3Е-102А-1, "Flight Handbook." 


4. To compile environmental data for design criteria. 


Responsibility: 


2. WADO prepared the test program, conducted the test, recorded the data, 
and wrote the report. WADC also provided the servicing and maintenance of the 
aircraft and instrumentation.  AFFTC furnished base support facilities, replacé- 
ment parts, and ground support equipment. 


1 


Scope of Report: 


3. This report presents a discussion of the results of the test together 
with recommendations and conclusions based on the test results. Tho data pre-. 
sented in this report include primarily information depioting climatic deficien- 
cies. A compilation of all quantitative data is being given limited distribution 
and can be provided upon request. | 


- 


History of Test: 


4.. The test aircraft was ferried from Wrisht-Patterson AFB, Ohio, to Edwar 
AFB, California, on 8 August 1956. Testing at Edwards AFB began on 10 August 1956 
and was completed оп 16 August 1956. The test aircraft returned to Wright-Patter- 
вод AFB on 17 August 1956. During this period, five test flights were made accumu- 
lating 6 hours of flight time. Data were collected during the first leg of the 
ferry flight to Wright-Patterson AFB and also during three flights made at the 
National Air Show in Oklahome on 1 through 3 September 1956. 


Description of Test Article: 


5. The test- aircraft was an early production model, being the twelfth air- 
craft off the production line. Deviations from the production type airplane were 
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required to facilitate instrumentation. Holes, brackets, and miscellaneous hard- 
ware were added to the aircraft for area-to-area wiring and mounting provisions for 
test equipment, Cockpit equipment was deleted'as required to permit installation 
of instrumentation control panels. The plumbing and ducting of aircraft systems 
were modífied as required to install instrumentation sensing pickups. The forward 
апа" aft center missile bay launcher assemblies: were deleted to facilitate instal- 
lation of special ` ingtrunehtation platforms. " s 2 ñ ay. ва 

6. The aiforáft was “extensively instrumented for the climatic tests in 
accordance with Specification. MIL-I-5289A(ASG),' as amended by WADC, to eid in air- 
craft evaluation and detection of deficiencies at climatic temperature extremes, 
and to obtain environmental design data requirements for-WADC laboratories. А 
description of the instrumentation is included in Appendix I. 


DISCUSSION OF TEST PROCEDURES AND ‘RESULTS '- 
General: 


T. All systems and components of the aircraft were tested over the complete 
range of operating conditions, with special emphasis on the conditions considered 
to be the most critical. Testing consisted of five special test flights, four 
additional flights from which data were obtained, a 72 hour ground temperature 
survey, a ground temperature aurvey with the external air conditioning.unit in 
operation, and a ground temperature survey with the engine operating at the minimum 
Speed for jet pump operation. The detailed flight and ground tést plans“ are con- 
tained jn Appendix II. ‘The data collected have been evaluated with reference to 
the temperature limits listed in VADO TN 55-96 and the Handbook of Instructions 
for Aircraft Designers. 


Scope of Test Conditions: | ие 


8. The high temperature design antonia for aircraft and components is based 
on the combined effect of а ground atmospheric temperature of 125%. (52°C) and а“ 
solar radiation heat load of 360 BTU per square foot per hour as prescribed in the 
Handbook of Instructions for Aircraft Designers (HIAD). The following table shows ` 
the peak values of atmospheric air temperature and solar heat load encountered 
during the test periods: 5 


- 


Soler Station Ambient 


ate ' Туре of Test _ | ` ` Heat _ Temperature 
10-13 Aug Static Temperature Survey . . 3103 92°F (33°C) 
М, Aug Flight 1 - High Alt Cruise | 318 96°F (35°C) 
15 Aug Flight 2 - Low Alt, High & Low Speed 301 88°F (31°C) 
15 Aug Air Conditioning 295 94°F (34°C) 
15 Aug Flight 3 - Medium Alt, High & Low Speed ` 249 94°F (34°C) 
16 Aug Flight 4 - Seramble missions 318 | 87°F (30°C y 
16 Aug Flight 5 - Scramble missions L 306. 93°F (34°C) 
16 Aug Ground Engine Run 250 94°F (34°C) 
17 Aug Flight 6 = High Alt Cruise | | N/R 86°F (30°C) 
30 Aug Flight 7 = Air Show, Low Alt, High & Low Speed N/R N/R 
1 Sep Flight 8 = Air Show, Low Alt, High & Low Speed N/R N/R 


* Average for Ц hour period during which a maximum of 329 BTU sq ft/hr.was reached, 
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Hydraulic System: 


9. The hydraulic fluid in the outlet of the secondary system hydraulic pump 
reached а peak temperature of 108°C during the flight at 5000 feet pressure alti- 
tude with a free air temperature of 31°C after almost continuous actuation of the 
flight control system. This peak temperature was reached after about 20 minutes 
flight time at 450 knots IAS and 10 minutes flight time at 230 knots IAS. - The 
maximum allowable temperature for the hydraulic fluid, MIL-L-5606, is 93°C. If 
the mission of the aircraft requires flying for continuous periods of time at this 
altitude some provision must be made for cooling the hydraulic fluid. During the 
test flights at higher altitudes the temperature of the fluid did not approach 
the maximum limit. 


Lubrication System: 


10. The oil at the outlet of the engine reached a temperature of 151°C and 
was still rising slowly after 20 minutes flying time at 5000 feet pressure-alti- 
tude free air temperature of 31°C and 450 knots IAS. The maximum allowable tem- 
perature for this oil, MIL-L-7808, із 149°C. A study should be conducted to 
determine if the maximum allowable temperature can be raised or if additional oil 
cooling should be provided. 


Flight Control System: 


11. The temperature of the elevon inboard actuator reached a maximum of 92°C 
after approximately 20 minutes flight time at 5000 feet pressure altitude, free 
air temperature of 31°C, and 450 knots IAS. If the ground ambient air tempera- 
ture had been at the maximum design temperature of 52°C before take-off, this 
temperature would have exceeded the maximum allowable compartment temperature of 
93°C. А study should be initiated to determine if the maximum allowable tempera- 
ture can be raised or if cooling must be provided. 


Tires: 


12, During the test, 15 landings were made on the same set of tires without 
use of the drag chute and with minimum brake application. Tire wear was not 
perceptible. 


Electrical System: ; 
13. The electrical power requirements for the instrumented actuators were 
recorded on the ground and at 5000, 20,000, and 35,000 feet pressure altitude. 


These data are presented in Appendix III. None of the values appear to be ex- 
cessive. 


CONCLUSIONS. 


14. It is concluded from these tests that: 
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а. The aircraft is functionally capable of operating in areas where maxi- 
mum design temperature conditions exist if the hot weather and desert procedures 
outlined in paragraph 15d of the recommendations are followed. 


b. Thrse high temperature problems exist when the aircraft is operated 
at low altitudes and high speed. The corrective action needed to permit satis- 
factory operation under these conditions is included in the recommendations of 
this report. | ` 


RECOMMENDATIONS 


15, It is recommended to the Fighter Aircraft Division (RDZSF), Directorate 
of Systema, Management, ARDC, that: 


a. Provisions be made for cooling the hydraulic fluid if the aircraft 
will be required to fly for long periods of time at low altitudes in hot climates. 
(Reference paragraph 9) 


Ъ. A study be conducted to determine if the maximum allowable tempera- 
ture of the engine oil can be raised or if additional oil cooling should be pro- 
vided. (Reference paragraph 10) 


c. The maximum temperature limits for the elevon actuator cylinder be 


reviewed to determine if cooling of this item is necessary. (Reference paragraph 11) 


4. The Hot Weather and Desert Procedures outlined below be incorporated 
into Section IX of Т.О. lP-102A-1. 


HOT WEATHER AND DESERT PROCEDURES 


In general, hot weather and desert procedures differ from normal procedures 
mainly in that added precautions must be taken to protect the airplane fram damage 
due to high temperature and dust, Particular care should be taken to prevent the 
entrance of sand into the various airplane parts and systems (engíne, fuel system, 
pitot static system, etc.). All filters should be checked more frequently than 
under normal conditions. Units incorporating plastic or rubber parts should be 
protected as much as possible from wind blown sand and excessive temperatures. 
Tires Should be checked frequently for signs of blistering. 


BEFORE ENTERING AIRPLANE 
Note 
Any metal surfaces that havé been exposed to the sun 
are extremely hot«to touch. Gloves should be worn 
during pre-flight inspections. 
1, Check exposed portions of the shock strut pistons for dust and sand, and 
have them cleaned if necessary. 
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2. Cheek inflation of shock struts and tires for overinflation because of 
temperatura increases, 


3. Check tires carefully for blistering or cord separation. 

he Ensure that 211 protective covers are removed from the airplane. 

5, Check intake duct for accumulations of dust or sand. 

6. Ensure that all filters have been cleaned and that the airplane has been 
thoroughly inspected for fuel or hydraulic leaks caused by the swelling of pack- 
ing or expanding of fittings. 


7. Inspect area behind the airplane to make sure sand or dust will not be 
blown onto personnel or equipment during starting operations. 


ON ENTERING ATRPLANE 
NOTE 
All items in the cockpit that have been exposed ta 
the gun are extremely hot to touch unless the cockpit 
has been pre-cooled using the MA-l air conditioner. 
Pre-cooling is desirable but not essential. 
1. Check the cockpit for excessive accumul at ions of dust or sand. 


2. Check instruments and controls for moisture from high humidity. Apply 


ground heat if necessary to dry them. 


3. Complete as much of pre-flight cockpit check as possible before starting 
the engine to avoid prolonged ground running. 


BEFORE TAKE-OFF 
NOTE. 
Do not attempt take-off in a sandstorm or dust stom. 
Park the airplane cross-wind, shut down the engine, 
and install protective covers. 
71. Taxi with the canopy open supported by the bar lock. 
2. Under dry climatic conditions the air conditioning can be turned on before 
take-off. Under moist climatic conditions fog will form in the cockpit when the 


air conditioning 15 turned on; therefore, do not turn on the air conditioning until 
after airborne and at an altitude where fog is not expected to be encountered. 
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3. Limit the use of brakes ав much аз possible because brake cooling is 
reduced when outside air temperatures are high. 


4. Make sure the runway selected for take-off is of sufficient length аз 
excessively high outside air temperatures increase take-off distances. (Refer 
to т.о. lF-102A-1A) 


TAKE-OFF 
CAUTION 
It is imperative that take-off be made at recommended 
speeds. When outside air temperature is high, do not 
lift from runways too soon, as airspeed will be slower 
and more than the usual take-off distance will be re- 
quired. 
FLIGHT 
NOTE. 
During flight at low altitude and high speed under moist 
climatic conditions the air conditioning system will 
cause fog to form in the cockpit. 
DESCENT 


Turn on the windshield and canopy de-fog systems 4 minutes before any rapid. 
descent from altitude to prevent fogging and frosting of the windshield and 
Canopy « 


NOTE 


Under moist climatic conditions the windshield de-fog 
system is not capable of keeping the windshield clear 
of moisture. 


APPROACH AND LANDING 


1. Maintain the recommended indicated air speeds for approach and touchdown. 
Because of high outside air temperatures the true air speed will be higher than 
normal and a longer landing roll will result. 


2. Avoid heavy braking during the landing roll. Small increments of braking 
with the drag chute deployed will stop the aircraft in a reasonably short dis- 
tance without excessive tire wear. Heavy braking may cause brake grabbing and tire 
failure. 


WADC TN 56-431 6 


ы 2 


BEFORE LEAVING AIRPLANE. 


l. Leave the canopy open to permit air circulation in the cockpit unless 
blowing sand or dust is expected. 


2. Ensure that protective covers are installed for the pitot boom, "9" 
pressure intake, engine intake, and tail р ре, 
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INSTRUMENTATION _ : 


Са? 


Instrumentation equipment was installed to record. 147 parameters -- 73 tem- 


peratures, 44 pressures, 19 voltages and currents, and 12 other items. The А 


instrumentation recording equipment, including а 27-instrument photopanel and a 
36-channel Heiland Model A712 oscillograph, occupied the entire center armament 
bay. The equipment was mounted on a platform of sufficient strength to allow 


‘the armament bay doors to be opened during flight. Ап autocycle system was used 


to record 67 temperatures and lj, pressures on the photo recorder at rates as 

fast as two per second on each indicator. There were three temperature and two 
pressure indicators. Fifteen voltages and currents were recorded on the oscillo- 
graph. The remaining parameters were recorded on separate indicators on the 
photo recorder. А list of the parameters recorded by the instrumentation is 
contained in the following table. The instrumentation installation is described 
in detail in Convair Test Instrumentation Report 20-8-076 published 28 September 


1955. 
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Item 
General : 
Airspeed 
Altitude 
"С" force 
Clock 
Free air 


АС generator 


ро bus 
DG generator 


Drop between DC bus and DC 
generator 


Cockpit Air Conditioning: 


No compressor bleed air 


Air upstream of refrigeration 
flow control valve 


Air upstream of refrigeration 
unit 


Air downstream of refrigeration 
unit 
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TABLE I 


Function 


Temperature 
Voltage 
Current 
Voltage 


Current 


Voltage 


Temperature 


Static pressure 


Static pressure 


Temperature 


static pressure 


Temperature 


Recording System 


Photo - continuous 
Photo - continuous 
Photo - continuous 
Photo - continuous 
Photo - autocycle 
Photo - continuous 
Photo - continuous 
Oscillograph 
Oscillograph 
Oscillograph 
Photo - continuous 
Photo - autocycle 
Photo - autocycle 
Photo - continuous 
Photo - autocycle 
Photo - autocycle 


| 
| 


Item 


Boundary layer bleed air to 
refrigeration heat exchanger 


Boundary layer bleed air out 
of refrigeration héat exchanger 


Cockpit inlet air 


Ambient air at pilot's head 
level | 


Ambient air at pilot's waist 
level. 


Ambient air at pilot's foot 
level 


Cockpit 


Cabin outlet air 


Bleed air flow control and 
shutoff valve 


Forward Electronic Compartment: 


Boundary bleed air to forward 
electronic compartment 
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TABLE I (cont) 


Function 


Temperature 


Static pressure 


Temperature 
Temperature 
Static pressure 


Total pressure 
Temperature 
Temperature 


Temperature 

Static pressure 
Static pressure 
Total pressure 


Tempe rat ure 


Voltage 


Current 


Static pressure 


Total pressure 


19 


Recording System 


Photo - autocycle 
Photo - autocycle 
Photo - autocycle 
Photo - autocycle 
Photo autocycle 
Photo autocycle 
Photo autocycle 
Photo - autocycle 
Photo autocycle 
Photo ‘autocycle 
Photo - autocycle 
Photo - autocycle 
Photo ~ autocycle 
Oscillograph 

Oscillograph 


Photo - autocycle 


Photo - autocycle 
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TABLE I (cont) 


Item 


Forward electronic compartment 
ambient air 


Forward electronic compartment 


Forward electronic compartment 
case of critical item 


Magnetron 
Inside skin of radome 


Inside skin, forward electronic 
compartment 


Inside skin, arm flapper door 


Intermediate Electronic Compartment: 


Boundary layer bleed air to mid 
electronic compartment 


Mid electronic compartment 


Mid electronic compartment 
ambient air 


Mid electronic compartment, 
case of critical item 


Inside skin, mid electronic 
compartment 


Aft Electronic Compartment: 


Engine air inlet duct 
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Function 


Temperature 


Static pressure 


Temperature 
Temperature 


Temperature 


Temperature 


Temperature 


Static pressure 
Total pressure 
Temperature 


Static pressure 


Temperature 


Temperature 


Temperature 


Static pressure 


Recording System 


Photo 


Photo 


Photo 


Photo 


Photo . 


Photo 


Photo 


Photo 
Photo 
Photo 


Photo 


Photo 


Photo 


Photo 


Photo 


autocycle 


autocycle 


autocycle 


autocycle 


autocycle 


autocycle 


autocycle 


ацтосус1е 
autocycle 
autocycle 


autocycle 


autocycle 


autocycle 


autocycle 


. autocycle 


Item 


Aft electronic cooling air 


Aft electronic compartment 


Aft electronic compartment, 
ambient air 


Aft electronic compartment, 
case of critical item 


Inside skin, aft electronic 
conpartment 


IFF Compartment : 


IFF electronic cooling air 


IFF electronic compartment 


IFF electronic compartment, 
ambient air 


ТЕР electronic compartment, 
case of critical item 


Inside skin, IFF electronic 
compartment 9 


Armament Bay: 


Right armament bay, ambient 


Bir 


Left armament bay, ambient air | 
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TABIE I (cont) 


Function 
Temperature 
Static pressure 
Total pressure 


Static pressure 


Temperature 


Temperature 


Temperature 


Temperature 


Static pressure 


‘Total pressure 


Static pressure 


Temperature 


Temperature 


Temperature 


Temperature 


Temperature 


12 


Recording System 


Photo 


Photo 


Photo 


Photo 


Photo 


Photo 


Photo 


Photo 
Photo 
Photo 


Photo 


Photo 


Photo 


Photo 


Photo 


Photo 


autocycle 
autocycle 
autocycle 


autocycle 


autocycle 


autocycle 


autocycle 


autocycle 


autocycle 


autocycle 


autocycle 
autocycle 
autocycle 


autocycle 


autocycle 


autocycle 


Item 


Center armament bay, ambient 
air 


Generator Compartment: 


Voltage regulator, ambient air 

Generator ambient air 

Generator cooling air 

DG generator cooling outlet air 

АС generator cooling outlet air 

Generator cooling inlet air 

Generator cooling outlet air 

Inside skin, by Sunstrand unit 
Power Plant: 

Power lever 

A/B operating 

№ compressor 

No compressor 


Compressor inlet air 


Turbine discharge 


Holley gov (sense pressure) 


Holley gov (sense temperature) 
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TABLE I (cont) 


Function 


Temperature 


Temperature 
Temperature 
Temperature 
Temperature 
Temperature 
Static pressure 
Static pressure 


Temperature 


Angle 
Indicator 
Speed 
Speed 
Pto Total pressure 
Tto Temperature 
Тұ? Temperature 


Pt? Total pressure 


Statio pressure 


Temperature 
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Recording System 


Photo 


Photo 
Photo 
Photo 
Photo 
Photo 
Photo 
Photo 


Photo 


Photo 
Photo 
Photo 
Photo 
Photo 
Photo 
Photo 
Photo 
Photo 


Photo 


autocycle ` 


autocycle 
autocycle 
autocycle 
autocycle 
autocycle 
autocycle 
autocycle 


autocycle 


continuous 
continuous 
continuous 
continuous 
autocycle 
autocycle 
continuous 
autocycle 
autocycle 


autocycle 


Item 
Engine outlet oil 
Аіт-о11 cocler inlet oil 


Air-oil cooler outlet oil 


041 tank inlet 
Main oil pump iniet 
Main 011 pump outlet 


Engine inlet oil 


Fuel System: 


Wing skin inside leading edge 


Fuel tank #2 upper corner 
inside skin, forward 


Fuel tank #2 inside skin, 
top center 


Fuel tank #2 inside skin, 
bottom center 


Fuel tank #3. 

Fuel center tank #3 

Fuel boost pump outlet 

Low pressure fuel filter inlet 
Low pressure fuel filter outlet 


Main fuel pump outlet 
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TABLE I (cont) 


Function 
Temperature 
Static pressure 
Temperature 
Static pressure 
Terperature 
Static pressure 
Static pressure 


Temperature 


Temperature 
Temperature 
Temperature 


Temperature 
Static pressure 
Temperature 
Temperature 
Temperature 
Static pressure 


Temperature 


11 


Recording System 


Photo 
Photo 
Photo 
Photo 
Photo 
Photo 
Photo 


Photo 
Photo 
Photo 


Photo 


Photo 
Photo 


Photo 


Photo 


Photo 


Photo 


Photo 


autocycle 


Abe 7 
autocycle 
autocycle 
autocycle 
autocycle 
autocycle 


autocycle 


autocycle 
autocycle 
autocycle 


autocycle 
autocycle 
autocycle 
autocycle 
autocycle 
autocycle 


autocycle 


Item 


Fuel control outlet 


Engine fuel flow 

А/В fuel control outlet 
À/B fuel flow 

Burner pressure Ps} «5 


Fuel shut-off valve 


Hydraulic System: 


secondary hydraulic reservoir 
fluid 


Secondary hydraulic pump inlet 
fluid 


Secondary hydraulic pump outlet 
fluid 


Nose gear actuator hydraulic 
fluid 


Flight Control System: 


Follow up crank pivot bearing 


Elevon inboard actuator cylinder 


паелі sir 
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TABLE I (cont) 


Function 
Temperature 
Static pressure 
Rate 
Static pressure 
Rate 
Static pressure 
Voltage 


Current 


Temperature 


Temperature 


Static pressure 


Temperature 


Static pressure 


Temperature 


Static pressure 


Temperature 


Temperature 


15 


Recording System 
Photo - autocycle 
Photo - autocycle 
Photo ~ continuous 
Photo - autocycle 
Photo - continuous 
Photo ~ sutocycle 
Oscillograph 


Oscillograph 


Photo - autocycle 


Photo - autocycle 


Photo - autocycle 


Photo - autocycle 


Photo - autocycle 
Photo - autocycle 
Photo - autocycle 
Photo - autocycle " 


Photo - autocycle 


Item 


Elevon outboard actuator cylinder 


ambient air 


Rudder actuator cylinder ambient 
air 


Rudder trim motor ambient air 
Yaw damper gyro ambient air 
Elevator trim motor ambient air 
Pitch damper gyro ambient air 


Elevator trim motor 


Rudder trim motor 


Aileron trim motor 


Miscellaneous: 


Rain clearing air 


Windshield transparent area 


Windshield anti-icing panel, L/H 


Windshield anti-icing panel, L/H 


Speed brake valve 


Drag chute compartment, floor 
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TABLE I (cont) 


Function 


Temperature. 


Temperature 
Temperature 
Temperature 
ана 
Temperature 
Voltage 
Current 
Voltage 


Current 


. Voltage 


Gurrent 


Static pressure 


Temperature 
Temperature 


Voltage 


Gurrent 


Indicator 
Voltage 
Qurrent 
Temperature 


16 


Recording System 


Photo 


autocycle 


Photo = autocycle 
Photo - autocycle 
Photo - autocycle 
Photo = autocycle 
Photo = autocycle 
Oscillograph 
Oscillograph 
Ogcillograph 
Oscillograph 


Oscillograph 


.Oscillograph 


Photo = autocycie 
Photo = continuous 
Photo = autocycle 
Photo - continuous 
Photo - continuous 
Photo - continuous 
Oscillograph 


Oscilligraph 


Photo ~ autocyele 
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DETAILED TEST PLANS 
плот NR 1 


қ Purpose: То simulate an actual mission.which would require that the aircraft 
fly to 8 predetermined point and have the greatest anount of fuel remaining, 


Tent Sequence: 
а,” Ground epee survey for 3:30 hours. 
b. Fuel shut-off vilvs operation. 
с. Engine start. 
4. Elevator trim operation. 
е, Aileron trim среганов, 
f, Rudder trim operation, 
в. Speed brake operation.. 
h, ‘Take-off with maximum power. 
i. Giimb to 40,000 feet pressure altitude with military power. 


1. Stabilized flight at oruising ымын at 40,000 feet pressure altitude 
for 1110 bours. 


(1) Elevator trim operation, 
(2) Aileron trim operation. 
(3) Rudder trim Бога 
(4) Speed brake operation, 

k. Descent to 5,600 feet pressure altitude at maximum rate of descent. 

1, Lend, | 

FLIGHT NR 2 
Furpose: To obtain environmontal criteria data at a iov aaa a high speed at 


low altitude with frequent actuations of the hydraulic system. 
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FLIGHT NR 2 (cont) 


Test Seguence: 


a. Ground temperature survey for 1:30 hours. 


b. Engine start. | 


(1) Cycle flight controle during taxi for take-off. 


€. Take- 


off with maximum power. 


а. Climb to 5,000 feet pressure altitude with military power. 


e... Stabilized flight at high aneed at 5,000 feet pressure altitude for 


18 minutes... 


(1) 
сау 


СусХе flight controls. 


Elevator trim operation. 


(3} - Afleron trim operation. | T 


(4) 


Rudder trim operation. 


f. Stabilized flight at low speed at 5,000 feet 
$25 minutes. 


(1) 


Cycle flight controle. 


(2) Speed breke operation. 


(3) 


Gabin air valys operation. 


PLIGHT NE: 3. 


Purpose: To obtain -emvrironneital-eriterta-data at в Joy anda high 'apesü at a 


medium altitude. 


Test Sequences 


а» Ground temperatura survsy. 


марс TN 56-494. 


18 


pressure altitude Гог 
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FLIGHT NR 3 (cont) 
b. Engine start. 
с. Take-off and climb to 20,000 feet pressure altitude with maximum power. 
а. Stabilized flight at high speed at 20,000 feet pressure altitude. 
(1) Elevator trim operation. 
(2) Aileron trim operation. 
(3) Rudder trim operation. 
(4) Speed brake operation. 
е. Stabilized flight at low speed at 20,000 feet pressure altitude. 
f. Descent. 
g. Land. 
FLIGHTS NR Д AND NR 5 


ose: To simulate scramble missions requiring maximum rate of climb and 
maximum speed with a minimum turn around time between flights. 


Test Sequence: 
а. Ground temperature survey. | 
b, Engine start. 
<. Taxi out for take-off. 
(1) Turn on radar. | 
а. Take-off and climb to 35,000 feet pressure altitude using maximum power. 


e, Stabilized flight at 35,000 feet pressure altitude at maximum power for 
13 minutes, | > | 


(1) Elevator trim operation. 


(2) Aileron trim operation. 
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FLIGHTS NR 4 AND NR 5 
(3) Rudder trim operation. 
(h) Speed brake operation. 


f. Descent. 


в. Land. 
h. Taxi in. 
і. Не че. 


j. Repeat steps a. through h. 
Remarks: At the conclusion of the tests it was discovered that fire control 
system circuit breakers Nr 6, 7, and 11 were open. This would cause 400 watt 
less heat dissipation in the aft electronic compartment and 100 watt less 
heat dissipation in the intermediate electronic compartment. 
GROUND TEMPERATURE SURVEY WITH THE EXTERNAL AIR CONDITIONING UNIT IN OPERATION 
Purpose: To evaluate the ability of the external ground air conditioner to 


adequately cool the electronic compartments during ground operation of the 
fire control systen. 


Test Sequence: 

а. Ground temperature survey for 40 minutes. 

b. Air conditioner operation only for 10 minutes, 

с. Fire control system in WARM for 2 minutes. 

d, Fire control system in STANDBY for 2 minutes. 

е. Fire control system іп ON for 20 minutes. 
Remarks: At the conclusion of the tests it was discovered that fire control 
system circuit breakers Nr 6, 7, and 11 were open. This would ceuse 400 watt 


less heat dissipation in the aft electronic compartment and 100 watt less heat 
dissipation in the intermediate electronic compartment. 
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GROUND Тым АТНЫ SURVEY DURING AN ENGINE RUN 


Purpose: To evaluate the ability of the jet pump in air conditioning system 
to provide adequate cooling for electronic compartments. 


Test Sequence: 

a. Engine start. 

b. Stabilize at idle 4 minutes with radar OFF. 

c. Btabilize at idle 6 minutes with radar in WARM. 

d. Stabilize at idle 2 minutes with radar in STANDBY, 

e. Stabilize at idle 6 minutes with radar in ON. 

f. Stabilize at 65% power 6 minutes with radar in ОМ, 
Remarks: АБ the conclusion of the tests it was discovered that fire control 
System circuit breakers Nr 6, 7, and 11 were open. This would cause 400 watt 


less heat dissipation in the aft electronic compartment and 1000 watt less 
heat dissipation in the intermediate electronic compartment, 
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APPENDIX III 


ELECTRICAL POWER REQUIREMENTS 


Time Peak Operational 
(Sec) Amps Volta Amps Volts 
Ground: 
Elevator Trim 10.0 2.4 22 °З 1 „0 25.1 
Aileron Trim 8.1 1.5 23.9 0.7 25.3 
Rudder Trim 13.8 1.9 21.8 0,7 25.9 
Speed Brake 5.1 0.3 26.7 0.3 26.7 
Fuel Shut-off Valve „8 3.5 23.8 1.6 21.6 
000 Ft Press Alt О TAS: 
Elevator Trim 1.3 22.6 0.6 25.7 
Aileron Trim 1.5 24.1 0.7 25.6 
Rudder Trim 1.7 21.1 0.6 25.9 
Speed Brake 3.6 0.3 27.4 0.3 27.4 
20,000 Еф Press Alt, Military Power: 
Elevator Trim 2.7 22.3 1.1 25.4 
Aileron Trim 145 24.3 0.7 25 „| 
Speed Brake 3.8 0.3 26.8 0.3 26.8 
35,000 Ft Press Alt, Maximum Power (First Flight): 
Elevator Trim | 1.6 23.7 1.0 26.2 
Aileron Trim 1.6 25.0 0.8 26.2 
Speed Brake 2.7 0.4 27.4 Oo 27.4 
35,000 Ft Press Alt, Maximum Power (Second Flight): 
Elevator Trim 2.0 23.3 1.1 25.5 
Aileron Trim 1.6 25,2 0.9 26.2 
Rudder Trim 2.1 23.5 0.7 264; 
Speed Brake 3.9 0.4 27.5 0.4 27.6 
40,000 Ft Presa Alt, Cruise Speed: 
Elevator Trim 2.2 23.5 1.2 26.3 
Aileron Trim 1.7 2458 0.8 26.0 
Rudder Trim 1.8 240) 0.7 26.4 
Speed Brake i 6.1 0.4 273 0.4 27.3 
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ADDENDUM I to the PHASE V (ADVERSE WEATHER) TEST OF THE F-102A 
The contents of this addendum follow paragraph 47 of WADC TN 56-323. 
THUNDEHSTORM PENETRATION 
48, Plight through a thunderstorm should be avoided if at all possible 
since the radome has proven vulnerable to rain erosion. Hail encounters 
could cause more rapid deterioration and, with бейне radome failure, un- 
predictable aircraft damage. In addition, the components such as wing 
fences, Q-sensing device, and antenna are subject to damage, If mission 
requirements or emergencies necessitate penetration, the folloving procedures 
are recommended: 
Ta ke-Off 
49, Execute normal take-off procedures. For any area with high 
relative humidity, place the cabin temperature control in the “automatic- 
hot" range. 


Climb 


50. Hold 275 KIAS for best handling in thunderstorm penetration. 

Level Penetration 

51;  Penetrate in level flight at 275 KIAS or ,88 indicated Mach nr. 
whichever yields the lowest true airspeed. 
Let-Down 

52, Set cabin temperature control in "automatic-hot" range to avoid 
cockpit fogging. Follow normal let-down procedures with power at idle 
(except above 40,000 feet where sufficient power must be maintained’ to 


avoid compressor stall), 275 KIAS, and speed brakes extended, 


WADO TN 56-323 UNCLASSIFIED диас 


а аза ̃ ЕОР ОТОЧ та ER ARTE MES 


СОКУАТЕ 
A Dij7-ion of General Dynamics Corporation E 
К 9; (San Diego) щи =; t [б 


A = 


E 33 


13 December 1956 


Е 102 PO File N= 7 In reply refer to? 
á 6-2-6071 


Sub joct s Contracts AF33(600)-5942, -29264, -23903 and -31274, = Convair, 
A Division of Genoral Dynamles Corporation, San Diego 12, 
California = Model P-102A Aireraft = Fhaso V High Temperature 
Climatic Test 


Тоз Commander 
Air Research and Dsvelepmant Commend 
Wright-Patterson Alv Perce Base, Ohio 


Attontione RDZSIH 


Vias Offices of the Air Fores Plant Representative 
Зап Antonio Air Materiel] Ағза 
Convair, A Division of General Dynames Corporation 
San Diego 12, California 


Reference 2 (а) WADC Technical Note 56-434 dated October 1956, samo subject 
b) FOIB Momorandum A. Ro Maleske te Ho Ro Kennedy dated 30 
November 1956, sama subject 
(c) Р-1024 Flight Handbook, T.O, 1Р-302А-1., Reissue B dated 
? December 1956 
(а) ТР-1024 Flight Handbook, T.0. 1P-102(T)A-1, Reissue В 
dated 20 December 1956 


1. Reference (a) Technical Note, enclosure attached to Reference (b) 
Memorandum, hag озеп received and reviewed by the Contractor’s Service Publi- 
cations Ssetiono | 
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Flight Handbooks, tho Contractor, during the pre-publication review of Reference 
(e) Flight Handbook held at the WADC during the week of 1 through ¿ October 1956, 
roquosted and recoived of the Flight Operating Instructions Branch, an advance 
manuscript of Reference (a) Technical Note. As a result of the cooperation in 
securing the manuscript and the subsequent joint review of its contents with the 
Flight Operating Instructions Branch, it was possible to incérpsrate the subject 
information in Reference (с) and (d) Flight Handbook Reissues. 
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PROJECT 
Tee Е 104 CO File Noz 7 11 October 1956 | 
То: Model 8 Project Office | 
From: W. L. Dittmann 


Subject: Progress Report on Model 8 Low Pressure Pneumatic Test Stand 
for Period 1 through 6 October 1956. 


The & 93-4 test stand instrumentation task was completed with the in- 
stallation of photo-panel gages and Brown recording instruments. Rework 
of the electrical lead bank was completed to a point which allowed 
functional checks of the load application circuits, An ATM oll flow- 
measurement system was installed and functionally checked. This system | 
utilizes a Potter flow-sensing element in the pump discharge line and | 
а Brown indicator to record quantity of 011 circulated, In order to 

facilitate turbine speed measurements, attempts were made to magnetize 

a particle on the refrigeration unit proper. This technique has been | 
abandoned in favor of a more promising one, und the problem is presently | 
being resolved. 


The oil-air heat exchanger, cold side, was calibrated for pressure 
1088. Remaining flow systems are to be calibrated at convenient breaks 
in the program. 


Five starts were made with Turbo 22, each resulting in turbine shut- 
down when turbine controls were pladed in normal operation position. 
Run attempts were discontinued in favor of electrical controls check 
and revork. 


The completion of the high pressure airflow facility has been delayed 
another week, Latest completion date is 15 October 1956. 


The rain clearing duct airflow probe for TF-102 #1351 has been calibrated 
at this facility. A calibration curve will be issued to all interested 
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ABSTRACT 

This report presents the results of the Phase V (Adverse Weather) Tests 
of the F-102A aircraft. The all-weather capability of this interceptor was 
investigated and proceaures anü techniques for adverse weather and night 
flying were established for inclusion in the Section IX of the Flight Hand- 
book, T, O. l1F-102A-1l. The aircraft was considereu satisfactory for flight 
under adverse weather and night conditions. Minor deficiencies, such аа 
rad ane erosion and false initial indications of the turn needle, detract 
from the all-weather suitability of the aircraft. The jet blast rain 
clearing system capabilities were explored and found to exceed initial 
design require.nents. Icing test results contained in VADC TN 55-289 were 
verified. 

FUBLICATION REVIEW 
This report has been reviewed and is approved. 


FOR THE COMMANDER: 


JOSEXH DAVIS, 
Colokel, ATF 
Director of Fli 
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INTRODUCTION 
Description of Tests 
l. Phase V flight tests on the Е-102А were conducted to: 

a. Evaluate the flying characteristics of the aircraft and the 
performance and adequacy of installed equipment during adverse weather 
conditions. 

| b. Establish piloting procedures and techniques for use during 
adverse weather and night flying conditions. 

с. Confirm or modify results of the YF-102 icing tests reported 
in WADC TN 55-289. 

d. Explore the capabilities of the windshield rain clearing 
system. 

2. The tests were accomplished at Wright-Patterson Air Force Base, Ohio 
in accordance with AFR 80-14, dated 27 August 1954, and ARDCR 80-11 dated 
17 June 1955. 

3. The recommended operating procedures in the F-102A Flight Handbook 
T. 0. 1Е-102А-1 were followed except when special techniques or procedures 
were considered necessary. 

lh. The Е-102А flight tests were conducted on AFSN 53-1802 from 8 June 
1956 to 25 June 1956, and on AFSN 53-180) from 23 May 1956 to 31 August 1956. 


The tests required 55:05 hours flying time with the folloving stage breakdown: 


DAY NIGHT TOTAL 
VFR 12:50 4:40 17:30 
HOOD 27:40 - 27:40 
WEATHER 9:05 0:50 9:55 
19:35 5:30 55:05 
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5. The test flights were made with the center of gravity between 
25.3% MAC and 29.3% МАС, and with gross weights from 21,100 ibs to 27,400 
lbs. The basic weight of the aircraft, including test instrumentation, was 
20,251 lbs. | 

6. The effects of adverse weather upon гайаг presentation will be 
investigated in specialized tests subsequent to publication of this report. 
Results will be published as an addendum to this report. 

7» The results of the Phase V (Climatics) tests are containeq in a 
separate report, WADC TN 56-273. 

Description of Aircraft 

8. The F-102A was a single seated, supersonic, delta wing, high alti- 

tude, all-weather interceptor power by а 2-5(-Р23 ахіа1 flow turbojet engine 


with afterburner. The pressurized, air conditioned cockpit was enclosed by 


a canopy which could be jettisoned for pilot escape or emergency rescue. Ап 


ejection seat was available for bail-out. The basic fuselage was divided 
into a nose section, cockpit, accessory section, and engine compartment. 


Missile bays were located below the accessory section and in the forward 
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part of the engine compartment. The main wheel well was below the engine 
compartment and aft of the missile bays. Electronic bays were located in 
the nose section, the accessory section, and opposite the ram air turbine 
aft of the missile bay. Eydraulically operated speed brakes were located 
on the fuselage at the base of the ruduer. They enclosed the drag chute 


which was separately actuated. 


PREDE ТЕ 


9. Other noteworthy features included elevons, cheek-located engine air 
inlet ducts, waisted fuselage, radome mounted nose boom, V-shaped Nesa wind- 
shield with a rain clearing system on the left panel, canopy defog, irre- 
versible flight control system, and dual hydraulic power system. The test 
vehicles were standard production aircraft. However, radar and armament 


components were omitted from F-102A, AFSN 53-1804, for instrumentation space. 


"This aircraft is shown in figures І and II. 
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INSTRUMENT FLIGHT CHARACTERISTICS 


Take-Off and Climb 


10. Instrument take-offs were simulated on each of the forty flights 
of the program. Military power with afterburner was considered the best pro- 
ceaure. Take-off without afterburner resulted in excessive ground roll. The 
fuel saving was negligible (approximately 81 lbs for standard day and 27,000 
lb gross weight). In hot weather the increase in tire strain could be crit- 
ical aue to increased tire temperature. 

ll. Nose wheel steering could be used safely up to take-off speed, 
However, it became progressively more sensitive above 50 KIAS and nose wheel 
Steering release at approximately 80 KIAS appeared optimum. Acceleration 
was good and the aircraft responded well to a smooth pull-up. Refer to 
paragraph ДО for procedures established during the tests. 

Cruise 

12, Stability augmentation was found to afford good adverse weather 
flight and turning characteristics throughout the entire speed range. 
Holding 

13. The following conditions afforded good handling characteristics 


singly or in formation with little or no additional power required for turns: 


Altitude IAS Power Bank Fuel Consumption 
(feet) (kts) (% rpm) (1bs/hr) 

40,000 232 8822 20° 2200 to 2500 

20,000 225 8522 309 2400 to 2750 


The use of lower IAS than given above resulted in airspeed losses in turns. 
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Descents and Jet Fenetrations 

lh. Radar recoveries were made in addition to penetrations. The best 
descent configuration was determined to be with speed brakes extended, power 
at idle and holding 275 KIAS throughout the descent. This configuration 
produced an initial rate of descent of 6,000 ft/min at 40,000 feet. For a 
smooth flare, speed brakes were retracted at approximately 2,000 feet above 
initial approach altitude. The figures in the following tabulation are 


averages of radar recovery test data: 


Altitude Increments Distance Covered Time Fuel Consumed 
(1,000 feet) (Nautical Miles) (Minutes) (Gallons) 
40 to 30 13.6 1:47 2.5 
30 to 20 15.0 1:47 2.5 
20 to 10 12.6 2:12 2.5 
10 to 2.5 _8.2 1:20 _2.5_ 


Total 19.4 :06 10.0 


~J 


Instrument Approaches 


15. Instrument approaches, throughout the range of normal landing 
weights, were made during the flight test program, The aircraft handling 
characteristics were good and changes in configuration and power setting were 
held to a minimum throughout the patterns, Typical instrument approach dia- 
grams, including power settings, airspeed, and configuration are shown on 
figure ІХ-5 for ОСА, and on figure IX-6 for ILS. 


ICE, RAIN, AND FOG CLEARING SYSTEMS 


General 


16. The detailed icing portion of the Phase V (Adverse Weather) flight 
test program was accomplished at Wright-Fatterson AFB, Ohio, auring the 


vinter of 1954-55 with a YF-102. The results published in “ADC TN 55-289 
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were confirmed as applicable to the F-1024 by this Phase V (Adverse Weather ) 


flight test program. Within the geographical limits of the United States, 
aircraft of the F-102 series do not need ice protection for the wing and 
vertical fin. Effects of ice, rain, and glycol upon the radar will be in- 
vestigated during the winter of 1956-57. Results of this portion of the 
program will be published as ап addendum to this report. 
Engine Air Inlet Duct Anti-Icing 

l7. The hot air system used in the P-102À airplane was found satis- 
factory in actual icing encounters in Alaska and in simulated icing tests 
conducted at Vright-Patterson AFB behind a tanker eouipped to spray water 
through the inflight refueling system. 
Pitot and Q-Sensing Device Anti-Icing 

18. The 2-Sensing Levice was equipped with an electrical anti-icing 
system which operated satisfactorily in all icing encounters. The pitot tube 
was also protected by an electrical anti-icing system. The pitot tube heater 
operated satisfactorily during the flights conducted behind the tanker in 
light, moderate and heavy spray conditions. During one flight, the pitot 
heat was not turned on until a loss of airspeed indication occurred. It 
required about four minutes in dry air to de-ice the probe. 
Radome Ice Prevention System 

19. The radome of the F-102A was protected by a glycol solution emitted 
fron a porous ring located at the root of the pitot probe. The system, when 
operated as an anti-ice system, was found to be capable of preventing ice 
formations when flying behind the tanker in a spray simulating heavy freezing 
rain. The system was also satisfactory as a de-icing system if ice was not 


allowed to build up excessively, thereby covering the porous ring entirely 
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or in part (Figure JII), Оп 


пана eae a ОТО one flight, a symmetrical }- 
| RADOME ——— 4 | | в ymm 2 


POROUS. RING bu 25 e d | inch ice formation over the 


nose of the radome was cleared 
қомы Ё E в.“ ü 1 minute after the system was 
| x activated. However, on a sub- 
sequent flight, all the ice 
was not removed. During this 
latter flight, the airplane 


was flown at a high angle of 


attack end more ice build-up occurred on the bottom of the radane than on the 
upper surface. Ice about two inches thick formed at the root of the pitot 
probe on the bottom half of the radome nose and extended over the porous ring 
section at that location. When the glycol-water system was activated the 
solution was emitted only through the porous section not covered by ice. As 
@ result, only the upper surface of the radome was cleared of ice. To pre- 
clude the occurrence of such conditions, the radome ice protection system 
should be turned on as soon as an icing condition is evident. 
Windscreen Anti-Icing (Nesa stem 

20. Windscreen anti-icing (Nesa) was very effective both as an anti- 
icing system and a de-icing system. Flights were made behind the tanker in 
light, moderate, and heavy spray conditions with positive results for both 
uses of the Nesa system. As a de-icing system it removed the ice rapidly 
and prevented any further ice collection. Approximately one minute was 


required to remove a }-inch ice build-up over the windscreen. 
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Windscreen Anti-Fog (Nesa) System 

21. The windscreen anti-fog and anti-frost (Nesa) system had a pre- 
ventative capability limited to the Nesa area, approximately the central 
two thiräs of each windscreen panel. Obscured visibility through the sections 
forward and aft of the Nesa dres made flying hazardous. The Nesa had a poor 
capability after fog or frost had formed. Eight to ten minutes were required 
to clear the nesa area sufficiently to permit forward visibility for landing. 
The rain clearing system on the left windscreen satisfactorily kept the lower 
half of the panel clear of ice and fog when operated for 20 minutes in cruise 
condition to preheat before letdown. Use of rain clearing and Nesa together 
gave the best coverage of the left windscreen panel. Increasing cockpit 


temperature had negligible effect on windscreen clearing. 


Canopy De-Fog System 


22. The canopy (Figure IV) was 

equipred with а warm air system 

to provide protection from fog 

formation on the inside surface, 
| The heat added to the cabin by 


the defog syste. raised the cock- 


2 hüt temperature slightly but the 
C AA LNDSCREES | system was satisfactory in both 
ыз ES 3 ба I 


the anti-fog and de-fog capac- 


wr ities. 


FIGURE TV 
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Rain Removal System 


23. The hot air blast rain removal system adequately cleared the wind- 
screen in all but the most severe rain conditions encountered during the test 
flights. It was also satisfactory for ground taxiing. The nozzle is shown 


in figure V. During ground operation, the air supply can be augmented by 


—— ——— lemma ra me a — ———œäêk—— 1 YA E 


RAIN CLEARING NOZZLE- 


FIGURE V . 


—— . —ä—ñäͤꝛ — 


increasing pover, but this does not improve the effectiveness of the system 
in flight because the resulting higher airspeed increases the rate of catch 
of the water, thereby creating a higher demanu on the system. For emergency, 
the rein removal system сап de-ice ог апіі-јсе the windscreen, although it 
removes the ice more slowly than the anti-icing (Nesa) system. It can also 
be usea in combination with the anti-icing (Nesa) to assist in blowing the 


ice away as it is freed from the windscreen, 
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Cockpit 

24. General arrangement of the cockpit was acceptable. The circuit 
breaker panels, aft of the console, were difficult to see and to reach. 
Cockpit visibility was satisfactory to the sides anu excellent over the nose 
but there was no visibility to the rear. The feasibility of installing a 
rear view mirror was investigated; however, the approximate 5° gain in vision 
on each siae was considered insufficient to warrant the installation. The 
forward lower control] panel could not be clearly seen because of the angle 
of view. Space forward and below the vertical glare shield allowed light 
to cross and reflect between м1пазсгееп panels. 
Lighting 

25. Reflections from the windscreen when passing over brightly lighted 
areas were noted dur ing night flying. The word-warning panel reflected thin 
yellow arcs of light fron the upper canopy. When the landing gear handle was 
jlluninated, an orange orb reflection appeared from the right canopy. These 
reflections were considered annoying rather than unsatisfactory in that the 
rilot could distinguish objects beyond the canopy. Otherwise, the cockpit 
lighting was considered generally satisfactory. 
Instrudments 

26. The substitution of añ oil pressure warning light for an oil 
pressure gage in the Е-102А is considered а discrepancy. The engine manu- 
facturer specifies погла| operating oil pressure to be 45 psi * 5 psi. 


section XI, Installation Hendbook for the J-57 Engines specifies the instru- 


mentation requirements. The light does not inaicate low pressure (above 
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54 psi), high pressure, or fluctuating pressure. Unsatisfactory Report, 
(UR), 56-Т-2311 was submitted on this item. 


27. The compass correction card could not be read during night oper- 


28. Dur ing the roll into а turn, the turn needle gave an initial read- 
ing in the opposite airection. UR 56-T-2315 was submitted to correct this 
situation. 

29. The selsyn landing gear indicator malfunctioned on several occa- 
sions. This conuition was corrected by an approved ECF, 

30. Installation of an accelerometer was considereu to be warranted in 
this aircraft. G-loading information is necessary to the pilot to assist in 
maneuvering, to avoid over loading, anu to render a positive indication of 
overloading for post flight write-ups. 

31. With exception of discrepancies пофеа, the instruments were con- 


siuered satisfactory for instrument flight. 


Ground Handling Characteristics 


32. During «round operation, braking was found to be adequate. The nore 


wheel steering became increasingly sensitive with speeds above 50 KIAS and 
caution must be exercised to prevent over-controlling. Idle rpm produced 
excessive thrust and light intermittent braking was required to control 
taxiing speed. 
Lanaing Rolls 

33. Landing rolls on ary concrete surface runways compared favorably 
with distances predicted fron the table in appendix I, T, 0. 1Е-102А-1. In 


addition, landings were made on wet concrete runways during the Adverse 
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veather tests at W-TAFB and on icy concrete runways during the Climatic tests 


in Alaska. 
Corrected Landing Roll (ft): 
DRY WET 10 AIR TEMP 
Drag Chute 3100 1225 4900 -25 to -7.69Е 
No Dreg Chute 5500 RN 790d2 09Е 


(D. At temperatures nearer freezing, longer ground rolls can be expected. 

(д. No speed brakes. 
Turbulence 

34. The aircraft was flown in light, moderate, and heavy turbulence. 
Constant pilot attention was required but the aircraft handled satisfactorily. 
Heavy rain was encountered 12 June 1956 at speeds of 180 to 350 KIAS. This 
speed was not considered excessive but the leading edges of the outboard wing 
fences were dented and caved in, and the radome was seriously eroded. URs 
56-T-2313 and 56-T-2317 were submitted on these items. Pictures of this 


damage are shown in figures УІ and VI]. 


RADOME EROSION | | 


FIGURE VI 


WaDC TN 56-323 56ҰСТА-1418 


CONF:DENTIAL 


E 


ag EN ta E BOLE DELE 
QUARTER VIEW 


bee 


en даите & "E ZEIT 


— 


—— — — T — С. 


T "m ст n 


ІХ 


vee 
2 


АГС TN 56-323 13:2 56 CT A-1418 


"ADC TH 56-323 


=. 


€ 
UNCLASSIFIED 


Unsatisfactory Reports 


35. The following URs were submitted during the Fhase V (adverse 


Leather) Flight Test Program: 


56-Т-915 Engine snti-Ice air Valve Seal 

56-T-916 Windscreen Assembly 

56-T-921 Tilot Fanel Electrical Plugs 

56-Т-950 Radome Neoprene Coating 

56-Т-2313 Radome Rain Erosion 

56-T-23114 Oil Pressure Indicating System 

56-T-2315 Turn and Slip Indicator 

56-T-2317 Radome Rain Erosion 
CONCLUSIONS 


36. The F-1024 can satisfactorily operate in adverse weather if the 
proceuures and techniques developed during these tests and given in the 
recommendations are followed. 


REC OMEN AT IONS 


37. ІЗ is recommended that the Directorate of Weapons System Management, 


Fighter aircraft Division, RDZSFG, take action to study or correct the defi- 
ciencies noted under General Aircraft Evaluation. 

38. It is recommended that the Flight Operating Instructions Branch, 
Equipment Handbook Office, RD7STH, include the following information іп 
Section ІХ of the Flight Handbook, T, 0. 1Е-102А-1. 

INSTRUMENT FLYING TECHNIQUES & PROCEDURES 
General 
39. Тһе Е-102А is enuipped with all the basic flight instruments and 


navigation equipment necessary to conduct IFR flights. The UHF radio 
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ecuinpment is adequate for air to air and air to ground comaunications. Тһе 
airplane can be controlled with ease when flown entirely by reference to th 
flight instruments апа can be flown at speeus in excess of Mach I on instru- 
ments during the nornal intercept mission. The aircraft has iumaediate апа 
ros it ive control response during any phase of instrument flight. The air- 
plane is capable of covering relatively great distances іп a short period 
of time end the interceptor pilot may experience a wide variety of weather 
conditions auring a single mission. Radio navigation and instrunent approach 
information are available to the pilot in the "USAF-USN Filot's Hanubook, 
Jet", the "USAF-USH Filot's Handbook, ILS", and the Radio Facility Charts. 
In addition to normal procedures covered in Section II, the following pro- 
cedures apply to instrument flight. 
Instrument Take-Off апа Initial Climb 

hO, Ап instrument take-off is essentially the same as a normal VER 
take-off. Align the aircraft visually with the runway. Set the attitude 
indicator to 5° nose down end check instruments. Hold brakes, advance power 
to full military and check engine pressure ratio. Release brakes, and engage 
afterburner. маіпёаіп directional control witk nose wheel steering to 70-80 
KIAS. at 140-145 KLS, apply back pressure anu smoothly rotate the aircraft 
to +150 on the attitude indicator. after obtaining a definite climb indi- 
cation, raise the gear. 

41. Runway length renuiremcnts for adverse weather operation are the 
same as for visual flight. The only - eather restriction for take-off is 


sufficient visibility to align the aircraft with the runway. 
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CaUTION: To prevent airloads from inflicting structural damage, 


the lanainz gear should be up and locked before limit speed is 
reached, 


Instrument Climb 

42. After the gear is up and a definite climb has been established, 
maintain approximately 4129 pitch reading on the attitude indicator until 
climb schedule is reached. If the tactical situation permits, use military 
climb schedule when turbulence or rain are encountered. Upon reaching 
climb schedule, increase pitch to read anproximately 4189. Maintaining the 
climb schedule, this angle vill decrease as altitude is gained. A snake 
climb out utilizing these same climb procedures should normally be performed 


when more than one aircraft is involved. 


[NOTE: Afterburner climb schedule through rain can result in damage 
to the radome anû the wing fences. This scheaule also results in 
а high pitch attitude for instrument flight. 
Cruise 

43. А slight downward pitch and yaw occur when flying in or passing 
through the transonic region. In general, the trim servo handles the 
condition very well anu only a minimum amount of manual correction is 
necessary. If no trim servo is available, definite downward pitch and yaw 
will be noted and it will be necessary for the pilot to manually control 
the aircraft and trim for this condition. Although the condition is 
annoying, the pilot can satisfactorily correct for the pitch and yaw. 
Loitering and Holding 

hh. Based upon minimum fuel consumption, consistent with ease of 


handling, the loitering and holding data are: 
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Altitude KIAS Power Fuel Flow Max Bank 
(ft) (% rpm) (Ibs/hr) 
40,000 232 8842 2200-2500 20° 
20,000 225 8542 2400-2750 30° 


Instrument Descents 

45. Omni range Jet Fenetration procedures have been established to 
provide optimum speed and rate of descent for good handling from cruise 
altitude down to approach altitude.  Fenetration patterns for specific 
fielas are given in "The Pilot's Handbook, Jet". Figures ІХ-1 and IX-2 
show typical penetrations complete with procedures. A snake descent with 
these procedures should normally be performa when more than one aircraft 
is involved. Typical radar recovery patterns are shovn in figure IX-3. 
The APX-6 should be turnea on to insure good radar return for positive 
tracking. Aircraft configuration and airspeeas for radar recovery patterns 
are the same as for omni range jet penetrations. 
Instrument Approaches 

46. Instrument approach procedures are shown in figure IX-4 for VOR 
on figure IX-5 for GCA, and on-figure IX-6 for ILS. 
Missed approach 

17. Go-around may be made from any point in the approach. Frocedures 


are given in Section II. 
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plates vero calibrated in cach of биз ducts. Calibration curves for tke 
erificea bavo boon 150722 in a мол, 
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Тов Distribution 
Prong Но Go Schuetto 
Subjeste NG-10 Requirements for Heating and Yartilating Tests, F-102A and ТР-302А 
Airplanes 
№ А meeting vas hold 6 July 1956 to discuss the WG-10 configuration 
requirements (ор P and TF-102A heating and vertilating teste. The 
folloving persons attondod, 
Fo Ao Stephenson Thorcodynemier 
Do Ва Valin e 
‚ Re Мо Munro 9 
. Eo So 501%е88 Eloctriecl and Electronice 
Но Co Harris e 
A Wo Co Drooge Eugineoring Plight Test 
4 Н. Фо Sehuetto o o н 
до 1% vas detonmined that in Pigeht heating and ve i Lee Ang data muet do 
obtained on bath Fol02A and TF-102A airplanes with М9-3 Ans$alled, 
MGolOT will not be required on the Tr-102A airplane for hoating and 
ventilating tests, hoveverg 4% will be necessary te obtain such data on 
the Fol02A. 

ДЕ Although dosirable, 4% is not mandatory that tho МС-10 tests be performed 
x on the sama airplane ac tho М0-3 teste. In the event theos tests aro dor 
к ducted om ceparate airplanes it will not cause any duplication of offert. 
А Ти either cano the only additional instrumentation required for tho M-10 

R tests 0411 bo 1n tho compartmem cortaining this equipment, Tho 10-10 
Š data thus obtained will aleo satisfy св + requirements Рог the Мб=10 реге 
; tions of the TF-102A heating and ventilating пусбето 
да 4 The requircmcst for М6-107 te bo installcd in ай гр ало S/N 54-1561 
š “(8512 711) will bo doletod, 
x Loue e 
S za fd TEN М7 2.9 Ac y wt 
Š HES As oWCD sph | ` я і 
388 Wo Wo Withed/H. Ко Cheney | 
То Le Maley Prepared 15 Tah ЗА А АЮ 
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From: Thorucdynamies Group 


Subjoet: Р-102Д Ground Air Conditioning Tooto 


REPORT NO. 
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l.  УогЪа1 eommornto of гасропе4 Де flight test porsonnol indicate that sehedulos 
for hot voathor tosts on S/N 54-1388 aircraft at Edwarda AFB have olipped to 
an extent that the alreraf t may not be available for ground oir conditioning 


test until after 1 Soptember 1956. 


2. Ground cooling tosts depend unon tho availability of thio aireraft during tho 
hottest summer month indicating that this dolay may aorioucly reduce the value 


of this portion of the test progran. 


i 


3. It is requested that thio grouo bo informed ав to tho availability of S/N 53-3802] 
or any other pogsiblo altornate taot aireraft for oubjoot teatas 


Proparod by — 


5% 


J, Hinton 


| < S) Cho eked by "m V uh tle 


У. Hudgea 
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Prem 3 Н. La Dittmar 


Subfcsts Eregroo9 Regert on Madol 8 Low Pressure Pacwmatis Test Stand 
far Peeled 22 May to X June 1956. 


Throa ef the five dusteumentcd olestrenie eoapartment cooling alr duoto which 
ucro посӣ duclag gremd SC taxi tcsto en A/C 1389 ucro recalibratcd during 
this perled, Changos 4m tho greta instalintien after the initial calibraticn 
подо the pesterun calibration sesessary. Two of tho original five probes here 
daragcd peler to return to this facility and conscqucatly were uot recalibrated, 
Pest-rua calibeatien3 cheucd very Little chango со а rcsult of tho proba installa- 
tien changes. 


A follure igvostigatien test woo performed ош Strates Rofr-4 S/N 0012, This 
rofeigcratica package Нав голоса fren A/C 1353 at E.A.F.B. aftor the pilet 
OHC cabin presaure surges. Tho 9020 vas Instellcd en the 8-92-2 test 

Stand and eparated at 200 polg pressuro and at alr temperatures up to 500° F, 
Тиопъу (20) on-off cyeles ucro perferncd оп tho test stand and during all epcratiens 
tho flew control and shut-off valve (S/ 0039). failed to operato seticfaeterily, 
tho epcnimg operatica of tho valve uns ust влиза and in стоку вазе 1% ene only 
te eno-balf of its normal full epon pesition, Further ansiysis and inapection of 
tho valvo by the vender d roprezcatative shoucd (1) a slight air leak in the epcning 
відо of the Glaphragas (2) butturfiy seercd on dounstrcam; outer cdgo ав if 2% hed 
Застсй on seal ring jeiuts (3) butterfly chaft rcquired mero effort to rotate 3% 
than the average valvo оба, 


Tho Strates flew seatrel and 5/0 valve cycling test and che HamiJton-Standard 
refeigoration package testa havo been dolaycd ponding arrival of test apocimons. 


Tests сп the aft olestronio всграрбасаб cooling have inveatigated the problem of 
providing adequate cooling during "lottar" conditions. Rosulte of eltern condition 
testa chos that present dircot unter $njcotion system deca not provide adequate saele 
Ang witheut the acsuiulatico of 24004164 uator dreplots in the simulated aft compartments 
Further testing en this prablen nan beon discoatinucd ponding euteone of prepssed 
changes За aft compartment оуобса valeh will result in Дасгеввсй airfley at all 
051429410080 
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wo 
To: Circulation 


Incorporation of Changes in Aircraft 53-1802 (8-10 #12) for "Hot Weather 
Tests”. 


Subjects: 


The following changes ere to be incorporated in the subject aircroft in addition to the 
completion of the Specification Conformence Change itoms and 263 shortages. 


1. 


2. 


17. 


18. 


19. 


6-16035 
8-695 


8-11159 ) 


8-850 
8-3.355 
8-680 
8-1005 


8-920 
8-1053 


8-1005 


8-17711 
8-929 
8-13153 


8-171.88 
8-65 


8-1260 


or TVA 48951 
GWE > 8-870h2 


WWE PAC сой 


) 


ё | | 
Canopy cinch-dowm = improvement over 8-480, closer to tolerances. | 


Install. NIG door actiator 


_ СУ 217-1 in place of СҮ 209-4 


REG 145-1 end REG 145-3 change to REG 256-і and REG 155-5, 
Replace rudder ectuator СҮ 212 with CY 212-1. 
Remove cabin sir valve 


Asdition of pressure switch for the jet pump installetion for the 
cooling of clectronic equiyuont. и 


Change rate sengor to provide positive control of cabin pressure rate. 


Revise cooling @uct orifice for proper distribution of air to electronic 
equipment. 


Delete anti-back flow system.to reduce cabin pressure surge. 
Heavy cooling eir duct (DU 222) 

Shroud cooling air check valve (VA 1261) 

Windshield enti-ice and defog revision. 

Change to steel rivets in 2.00" rocket liner tubes. 

Rocket ground arm rivision. 

Added ramp for smoother drag chute operation. 


Relocate stop pin for Increased rip card travel for more certain 
drag chute operation. 


Rew air overflow - addition of 1" diameter hole in rem sir manifold 
duc. 


Change of bolts in Spar #6. 


Cabin air conditioning revision to lewer distribution ducts. 


h~: W. Fox 
Son; Project Engineer 


<> 
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FLIGHT TEST REPORT 


DIRECTORATE OF FLIGHT'AND ALL-WEATHER TESTING 
1 February 19 | 


m TE | 4, PROJECT OR TASK 256 
WADC FORM 56 IDENT. МО. Ш 
07-Р-210А 


Phase У Cold weather Test ‘of an F-102A Aircraft at Ladd AFB, |5. -07-Е 
Alaska, Progress Report Nr 2 - 27 Jan to 17 Feb 56 1-А 


* MIE CTIVE AND SUMMARY 


After the P-102A aircraft arrived in Alaska, the Phase V cold weather flight testing 
was delayed because the aircraft was AUCP for а new type fuel-oil cooler until 30 Jan 56,. 
Upon receipt and installation of the cooler, two engineering, one functional, end one 
radar CUT flights were completed, In addition, two engine ground run tests and six 
ground heating” tests were accomplished. Discrepancies were found in the hydraulic system, 
pneumatic system, fuel system, landing gear, engine, windshield, primary flight control 
Sys tem, and cock it, Most of these discrepancies ure not cold weather problems, and 
many have occurred at normal temperatures on other F-102 aircraft. The discrepancies 
which appear to have been at least partially caused by cold weather were hydraulic, 
pneumatic, and fuel leaks; engine starting difficulty, and crackin; of the anti-glare 
shield in the cockpit. 


я | 
{Continue оп seperate sheet) 
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T u REPRE 


INTRODUCTION 


1. This report contains test information оп the F-102A Phase V cold weather 
test at Ladd AFB, Alaska, for the period from 27 January to 17 February 1956. 


2. The object of this test is to obtain a cold weather functional evaluation of 
the F-102A aircraft. The proposed test program for the general aircraft is presented 
in report number WCTET-56-1, "Proposed Test Program for Phase V Cold Weather Tests of 
the F-102A Aircraft at Ladd AFB, Alaska," dated 4 January 1956. The proposed test 
program for the fire control system із presented in the АҒАС report, "MG-3/F-102 
Phase V Armament Test in Alaska," dated 29 November 1955. 


TEST PROCEDURES 


Flight Tests: 


i 3. The first flight was made 1 February. This was a functional test, 
i instrumentation check, and radar check flight. The flight time was :45. The take- 
off temperature was 13.9°F and the average 12-hour cold soak temperature was 8.29Ғ, 


h. The second flight was made 10 February. This was an engineering test 
| flight. The flight time was 1:10, The take-off temperature was -23.7°F and the 
| average 12-hour cold soak temperature was -22.2°F. During this flight, data were 
| recorded for the following conditions: 


Condition Altitude - Power Setting 
Engine Start - О - Idle 
Take -Of'f - Maximum 
Climb SL to 40,000 Maximum 
Stabilize | 40,000 Military 
Throttle Burst at | 
high speed 40,000 Idle - Military 
Stabilize 40,000 Max Ranga 
Stabilize 40,000 Мах Endurance 
Descent 15,000 - 40,000 Idle 


Throttle Burst at 
low speed 40,000 Idle - Military 


5. The third flight was also made оп 10 February. This was a radar test 
flight. The flight time was 1:15. The take-off temperature was -21.2°F. 


6. The fourth flight was made 14 February. This was an engineering test and 
radar cheok flight. The flight time was 1:25. The take-off temperature was -0.7°F, 
and the average 12-hour cold soak temperature was -9.0°Р. During the flight, data 
were recorded for the following conditions: 


BEELER SCS Goa ERROR CRANE Ree eRe НЕЕ ое ЫИ 


— —————— - 


Engine Start > О е 1418 
Take Off е | Max snum 
Descont 40,000 = 35,000 Idle 
Throttle burst at lew speed 35,000 Idle~Hilitary 
Stabilize 35,000 ` Max Endurance 
Stabilize 35,000 Max Range 
Stabilize 35,000 | Military 
Throttle burst at high speed 35,000 Idle-Military 


7, The first ground run was made at a temperatura of -11.40Р after a 12 
hour cold soak of -17.99F. Data was recorded during the following conditions: 


Engine Start 0 = Idle 
Stabilized idle 
Stabilized 65% 
Stabilized 75%. 
Stabilized 857 
Stabilized Military 
Stabilized Maximum 
Throttle Burst Idle Military 
Throttle Burst 65% - Military 
Throttle Burst 75% = Military 
Throttle Burst ` 856 - Military 
Bodoy Accolerations | Military = 85% - Military 
Bodey Accelerations Military = 75% = Military 
Bodey Accelerations Military - 65$ - Military 


а 3 = 


The stabilized power settings were run uging both the normal and emergoncy 
fuel systems, 


В. Тһе second ground run was made at a temperature of 29. 60 after а 12 
hour cold soak of -33.9°F. Data were recorded during tho follewing conditions: 


Condition Pover Setting 
Throttle Burst Idle ~ Military 
Throttle Burat 65% - Military 
Throttle Burst 75% = Military 
| Throttlo Burst ` 85% с Military 
| Bodey Accoloration Military - 85$ - Military 
| Bodey Acceleration | Military = 75% = Military 
Bodoy Acacleration Military = 65% = Military 
| Stabilize Idle 


9, Ground heating teste were conducted te determine the thermodynamic сһаге 
acteristics of the three armament bays so that ground heating requirements could be 
established for heating the bays up to OOF when the outside air temperature is be- 
tveen 00Р and -65°P, These tests were conducted with the assistance of Yr. Тота 
from Convair and Мг. Andersen from Herman Nelson. 


10. Heated air was supplied through two threc-inch diameter ports near the 
forward section of tho bays above tha upper bay боого, The air flow vas measured 
by means of pressure readings taken upstream and downstream of calibrated orifice 
plates. Temperatures were measured by: thermocouples located at the heated air 
inlets and at eight points in the three nissile bays. | 


li. А summary of the ground heating tests ia presented below: 


iai amm . —— ще —— ͤ—⁴ũ 


Minimum Bay 
Temperature 
After 
Ar Outside АА? Inlet Air Half= Hour 
Areas Flo; Temperature Temperature Heating 
Date Heated °p °p op 
3 Feb  Migallo baye = 2 ports 24.6 14 85 30 
Airframe 35,0 
Cookpit 0 
5 Feb Missile bays = 2 ports 49.6 217 136 40 


CAXAKA BABAR Q ig yl yi yy yy OO R x *ubPpexXz2zaoflctkhkp9SsztV-u*kEuRnT,LE9-XSdoHZzPrursyu»rhUCEERYYTVYVYLDAXZULVVEXTLEPHLPZNMVLPEDEUZNDLZGICEREÉEZUEULnLPTMPEXEEGRXEXEEXAXDPEEEXXDSDEZEZMHEMAPMELmQSEIEXANNTXQEIMZIATERBAOSXEMS1:522322Z2*ub52::x97Ybu»94*u4U5,ACcPYELARXSUUVuWuULQCUuEaSXAETDOZ*RLRIOGERAG46S&s43G»5X255DPDDEZSEuWPYE 


У4п коя Рау 
Temperature 
After 
Air  Outpide Ale Inlet Ai» Half Haur 
Areas Flo Temperature Temperature Heating 
Date Heated гуа OF T F 
7 Fab Missile buya = 2 ports 20.5 - 5 107 el 
35.9 -5 197 
Missile bass = LH port 33.4, 9 107 
(RH port open) 
Missile bayg = ТЯ port 32.8 11 110 32 
(RH port elosed) 
8 Fee Engine inlet 63.5 el 233 2 
9 Fob Missile bays = 2 ports 85.5 -18 108 19 
12 Feb #450910 bays = 2 porto 31.1 >30 133 23 
TEST RESULTS 


Generals 
р 


12. The data recorded with the instrumentation have not been reduced to tho 
point that they dan be presented. This information vill appear in the final го» 
port vritten at the cenelueion of the test. The results of the fire control sys- 
tem test u411 bo presented by the Air Force Armament Center at the eonelusion of 
the test. Numerous discrepancies have been found In various systems of the aire 
crafts however most of these aro not cold weather problems. Hany of the diserepan 
cies have occurred boforo on other Y-102's. j 


13. During the lot dom at the end of the flight on 14 February, at about 
12,000 feet altitude, the secondary system hydraulic pressure dropped from 2950 
psi to zero pai in less than 15 sec, Тһе "B" mt on the secondary kydraulie sys- 
tem pressure lino at the hydraulie pump union had become loose and the system had 
lost ite fluid. Thie nut is not fastened with safety wire. The hydraulic pump 
had been replaced several days prior to this ineident; however ono flight and two 5 
ground engine runs had been made after the pump replacements without fluid leakage. 
The pressure line on the secondary hydraulic system is a rigid lino, This may 
have mado it impossible te attain proper alignment between tho line and the pump 
during pump installation and thus made it impossible to lighten the "B" mut properly. 
Differential contraction during the cold soak periods may have caused the nut to 
come loose. Since this line is the only rigid line to either of the two hydraulic 
pumps, it із recommended that 1% be replaced with a flexible lino. А UR has been 
written concerning this condition. 


| l4. Ав a result of the secondary hydraulic system failure noted above, the 
| drag chute, а pneumatically operated item, could not be used because it cannot bo 


released while the speed brakes, а hydraulieally operated itom, are closed. 1% 
іс recommended that emergeney pneumatic operation of the speed brake be provided. 
A UR hag been written concerning this eondition. 


15. The noso gear door cylinder down hose assembly was found to be leaking 
from under tho sollars on each end of tho hose, A UR has been written concerning 
thig condition. 


16. Тһе procedure listed in the T.O. for servicing tho hydraulic reservoirs 
is unsatisfactory. Тһе reservoirs must bo filled while they ara unpressuri sed; 
however the "FULL" mark is for the pressurized condition. When the reservoirs 
aro pressurized after servicing, the fluid level drops аз the fluid is forced 
inte the pump suction lines. When the roservoirg are again depressurized, the 
fluid Level rises again in the reservoir. Thig samo condition was encountered 
during the Low Temperature Testo at Eglin AFB, It is recommended that а "FULL" 
mark be incorporated for the unpressurized condition or a method be designed to 
prevent the fluid from running back into the reservoirs from the pump suction 
lines, A UR has been written concerning this condition, 


l7. ‘The secondary hydraulie system pump developed leaks around tho head, at 
the hose eonnootion pads, and past tho shaft seal. The pump was replaced. 


18. The pnoumatie pressure regulater fer the armament bay deors allewed air 
to leak cut through the relief valve vent ports until the pressure in the pneuna- 
tie system had deoreased to 1100 psi. It is suspected thet the seal in the regu- 
lator failed allowing full system pressure into the armament bay door system, and 
that the relief valve relieved this pressure until 1% decreased to the 1100 рві 
level normally maintained in the armament bay door system, Three failures of this 
type regulator occurred during the Low Temperature Test at Eglin AFB, Florida. 

It іс also understood that similar failures have ocourred on other Р-102!8. A UR 
has been written concerning this condition. 


19. The pneumatic pressure regulator for the armament bay launchers allowed 
air te leak out through the relief valve vont ports until the pressure in the pneu- 
matie system had decreased to 1500. Since this regulator is similar to the one 
used for the armament bay doors, it is suspected that the same failure occurred ав 
wap noted above. This is a new item whieh was installed in the aireraft just prior 
to the sold weather tests. А UR hag been written concerning this condition, 


20. The priority valve allowed the pressure in the priority system to decrease 
to zero when the pressure in the rest of the system was decreased to zero. Failure 
of thia valve also occurred during the low Temperature Tests at Belin AFB, Florida, 
A UR hag been written concerning this condition. 


21. Tho filler valve conection for the high pressure pneumatic system failed 
to operate properly. Tho system pressure bleeds off when the filler valve is dis= 
eonneoted from the filler eoupling, The filler valve must be disconnected while 


3000 psi is being maintained in the comprescor line, Tt is recommended that a check 


valve be placed in the system downatream from the filler coupling sueh that 


<, 


- » 


there would bo пе pressure en tho filler connection when it is being removed. А 
UR has been written concorning this condition, 


2401 daten: 


22, The number 2 fuel tank vent on the left wing drips fuel intermittently 
when the aireraft is parked, Since only air should pass through this valve in 
this condition, а malfunction of this valve is evident, This algo occurred dure 
ing the Low Temperature Tests at Eglin ЛЕВ, Florida. 


ах: 


23. Whon an emergency gear extension was mado after tho secondary hydraulic 
eystom failed during flight, the nese gear extended and leaked in about five 
seconds, but tho main gear was во slow in locking down that tha pilot vas forced 
te make а go around. The oxact time for tho main gear to loek down was not re- 
corded. 


24. The nose landing gear strut has developed an intermittent leak and reo 
quires perledio gervicing. On one ocgasion it wag observed to leak after the 
aireraft had been towed; however the leak ceased after the airoraft had parked 
for а while. 1% appears that now "ОП ping seals are needed. 


Enginn: 


25, Difficulty vas eneountored while trying to start the engine at an outside 


air temperature of «25°F, The engine would not start on the normal fuel system 
but а satisfactory start was made using the emergency fuel system. The idle set- 
ting on the fuel quadrant пав changed from 10 te 13 degrees as reeonmended by the 
Pratt and Whitney reprosentative. Since then all engine starts using the normal 
fuol system havo been guscessful. 


Windshields 


26. During preflight, the RH windshield panel developed several cracks and 
one spot molted. Smoke wag noticed coming from the area. The windshield heat 
switeh was in the OFF position. The trouble wag traced to the control box which 
vas allowing 350 volts te go to the windshield even though the heat switeh was 
in the off position. A UR has been written concerning this condition. 


27. The elevona cerapped the fuselage on each side during maneuvers at high 
speed. Tho flexing of the wing apparently changes the direction of travel of the 
inboard elevon segment. Approximately one-sixtoonth of an inch of metal was re- 
moved from the inboard end of each elevon, No further trouble has been enooun- 
tered. А UR has been written concerning this condition. 


бобхри 


28. The anti-glare shield assembly in the cockpit has been cracked across 
both the right and left aft corners by people leaning on it while entering the 
cockpit. The shield is made of foam rubber with а eardboard covering, which be- 
сошос brittle at low temperatures, “his same trouble was encountered during the 
low Temperature Teste at Eglin АРВ. А UR has been written eoncerning this eondi- 
tion. 

mu 


29, The ARC-34 receiver is difficult to remove from the aircraft with the 
mounting base installed in its present position. The receiver must be pushed 
forward approximately 2 inches to disengage it from its mounting base. A large 
rigid bundle of wiring is located just forward of the receiver mounting base. 
This restricta the forward movement of the receiver and loula cause the wiring to 
be damaged during removal of the receiver. It is recommended that the mounting 
base be moved approximately 2 inches aft of its present position. А UR has been 
written concerning this condition. 


CONCLUSIONS AND RECOMMENDATIONS 


30. No conclusions or recommendations will be made until additional testing 
is completed. 


СОКУАТЕ - 8р > Q 


In reply refer to: 


ELR 131: IFT: JEP; 


¦¦ F 102 PO File Ro 7- 7 C 


Dates: 22 Karen 1956 а 

y 
Memo То: — fcael 8 Project Offico 
Prom: 1. Y, Thozsen 


Subjasts ipiu 9згто Actuator l'iiuro during Phase V Low Temperature 
Test at Telin Air Foree Base 


Rofersneo: (A) Рпасо Y = Progress Report HE5(-65cP Tost Tempera ture) 
(B) Medel 8 Project Offies Mero 56-72 


1. Tris grovp desiros to point cui: 
gr 1 


ве That the prime responsibility for the subject actuator rests 
with the Coatwols Group end, 


о that ubilo tke setuater is olectricclly driven, the failure 
чаб in the rsehenical portion o? actwator аз noted Бетон, 


2. Ол about tho 2752 of February the Eloctrics] Group was requested 
by ta» Contwels Group to agsist in the investigation of the failures, 


2.1 Ths failure uas duslieated in tho cold chamber and it ves deron. 
stratcd that the uso of а lubPiczrt unsuitable for ley Узпрега ае 
was tas cause of the failure. This наз verified by using a proper 
lubrizaat which gave satisfactory operation unser both Low and high 
tehparature conditions, 


3% Steps have been tokon to notify the vender of tho deficioncy with 
tho woquest for eorrastive action, 


Propered by. 0 Е GAL LL 
(So По Puhek 
Design Engineer 


Electrical a Electronics Group 


Dopios tos J TZ 

C, B, King Lpprovad Wy m LE E {уал rn 

Le Massie То Ро Thongon 

Е. Fo Kotnik | Asst. Design Group Engineer 
Controls Group Electrical & Electronics Group 


ESR Files 
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Fa 
MODEL 8 PROJECT OFFICE MEMO 56-72 20 March 1956 
TO: Р. De Ferrera J. С. Ecover 
Fe D. Applegate J. 8. Bergstrom 
Go A. Lemke de Lo Wainwright 


SUBJECT: hese 1 Lov Temperature Test Reports 
ENCLOSURE: (А) Опе copy each of Eglin АБВ Progress Reports 5 & 6 on Phase Y. 
Low Temperature Teste in the Climstic Hangar. 


Each design group is requested to review the enclosed reports and to take action 
as indicated therein on аду deficiencies falling vithin the groups jurisdiction. It 
ig requested particulerly thet Мг. Ferrara expedito action on item 33-b. of Report 
Noo 5. 


Where divided or overlapping responsibility is encountered, the groups concerned 
vill confer to determine whet portion of the task each will accomplish. 


The addresses are requested to advise Mr. Otten of the estimated date by which 


the indicated deficiencies will be corrected. 


Wo W. Fox 
Senior Project Engineer 
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БІҒІН TH. AE TET Secu Lon 
TLST . ILIIL III KALICH 
DLC OAT Се PLIOMY AND АІ МАГА TASTING 


WOTal-2/TES/ je 
19 December 1955 


PHA, V LC. ШЕМРЕААІЈАБ TEST 
OF АП Е-102А AIRCRAFT 
L. TL CLIMATIC T3OJECTS LABCAA. СНУ 
PCL FCF HR 5 (-659Е Tes ТЕМГЬААТО ЗО) 


Li RODUCTICN 


і. This report ccntains the results of testing accomplished at a sta- 
bilized temperatur- level of -65°F, functional checkout and testing in accord- 
anco with tho arrlicable vochaicaol orders vas acco iplished on the sir condiiicn- 
ing and pressuricin, systenc; the hydraulic systems - ргігегу flight controls, 
lundin,; gear, nose wiecl sterinu., , speed brakes, and ешег,елсу alternator; 
pneumatic systems = wheel beekes, dri chute, ram sir turbine extension, und 
landing sear (ouor eucy); the oxygen system; and the fire conlrol system, Two 
съ ие runs were iiidc, 


ЗЕЗСИЗЗТОй OF TEST FACGGOLDURES AND WEST RESULTS 


"n 


Cockpit Teuperaiure Control “System: p 


— 


2, Тһе manual operation of ths hot air by-pass valve was checked while 
the en, ine was nol runuing. Тһе valve required 22 seconds for its first 
actuation which wis from full open to full closcií, Aftor sev rol actuations, 
full travel in either direction recuired li seconds. 


Зе Durin. ihe еп ine runs the temperature selector control w s placed 
in the automatic - full hot position, Temperature an. ressu е data thron;jhout 
the nir conditioning system was recorded during st bilized rune at idle, 657, 
апа 70% power. These data will be presented vien reduced. 


Cockpit Pressurization System: 


і» An operational checkout of tho »ressurisation system zeve the following 
results: 


Test Standard 
Test Results Value 
Pressure (psi) at hach cabin air sufety 
Valve relicver in LL HT" position 1.50 1. 5-1. 70 


кән ma oc 


Se? 
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А Test Star. dard 

Tosts results Value 
Fressure (psi) at which cabin air 
safety valve relieves in acbb 
TLST" posi.ion. 3.20 5.25-5.50 
Airflow (prm) rocuired to maintain 
5.0 psi in the cockrit and air 
conditioning system. 4.9 259 
Airflow (ppm) recuired to maintain 
5.0 psi in the coekpit only. 2.9 3:9 
Preasure (psi) maintained by the 
cockpit pressure resulitor 4.90 $e 9025,10 


5, Leaks wore noted around the c.chpit are. 14 the heat ехскайтег tur- 
bine at t.e sum places as during the «ДООГ teaperalure level, Air wis ard 
leakiu; in the nose whecl well and unpanred to be comine fra around cannon 
pluge lceated on the underside of the ecck’it floor. The leak tests were made 
using 15 psi seal pressure. 


Hydraulic System ~ General: 


6. During ап en ine start a leak developed al tuo ртілагу system hydraulic 
filter around tho fitting on the downstream side. The leak stopped aftor the 
en ine ran several minutes, 


7. Fersonn 1 from Acroquir brought in several 15" samples of eech tyre and 
size of i oge used on the aircraft. After cold soakiu,; 7, 60, д, and 108 
Lours each sample was flexed to its maxiimum specified bend radius. The nu.aber 
of failures that esulted are listed below: 


. Бозе Туре Number of Number of Failures 

and Jize ба ples Hrs CO Urs 81 Hrs 108 Hrs 
601-4 6 2 2 - - 
601-6 6 - - 1 - 
661-8 6 - - * 1 
601-1С 4 1 - - - 
601-12 à 4 - - - 
617-16 4 2 1. - 

MIL5511-8 3 1 1 - - 
IL; 511-16 h 4 - - - 

2 
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Hydraulic System - Primary Fli;ht Controls: 


3. 


The following cable tensions were recorded: 


Control Cable 
Elevator Inner 
Outer 
Alle ron Inner 
Outer 
Rudder Left 
Right 


4 


Ten'ion (pounds) 


20,0 
21,5 


22,0 
17.5 


16,5 
16,0 


The s:ecified cable tension for 811 cables at this temperature is 19.5 pounds, 
The rudder cable tensions are low, but this did not seem to affect tas surface 
deflection and is not considered a serious problem. 


9. 


The following deflections were recorded in degrees: 


Test Hesults 


“е cription Left Richt 
ulevons 
Trim: 
Take-off 4.90 5.00 
Nose up 8.3 U 7.50 
Nose down 1.80 1.90 
Left wing down 1.00 2,10 
Right wing down 2.70 1.30 
Full Throw: - 
Nose up 21.50 20.30 
Nose down 7.50 9.00 
Left wing down 6:09 7.00 
Right wing down 8.05 5.00 
Rudder Test Results 
Trim: 
Take-off 0.0 
Left 1 31, 
Full Throw: 
Left 25 «ОГ, 
Right 2l N 


Standard Vålue 


Left 


5.00 
12.50 
2.00 
3.00 
3.00 


25.00 
10.00 
9.00 
9.00 


Right 


5.00 
12. 5 
2.00 
3.00 
3.00 


25.00 
10,00 
9.00 
9.00 


otinderd Velue 


and ілейголелісі cuduer pedals, А har walie cet stand wis used as 


(ғ да 
м. Ww 
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10. Te cleviter иы ai leren brines Filed to Холеьісі until hest was 
aprlied direct]; ¿e и.о ¿etnaler Гог e voril minutes, The trim motor could 
be heard runsing but tuure was по MOY TLNE сў the links ©, The rudder trim 
ved full Фрау] ve sac right buy 2 ile! to return vo the ngutrel -osition 
unt 11 Lear мас n РЕЯ te he actuator., After aiot r cold soak төгіс: the 
LY1 iS Were G.tckeu асзіп duriag an on 1Һ9 rua to іочегліпе if the heat f om 
осе Ca iua. VOAL oO га Т.е nb tc сзаез the tri e to орега,. Trim operation 
LaS atten ted law ігу Town ts engine stict und siiiu after the ca ine 


ША, — -а 


— 


had run 30 miautes at 92220 fro. idle tc 653 rower., The trias fuiled to 
function at eil: r tine, This is вош red и gety of fli ic item anu ust 
bo corrected lor to tescli in Лав. е гіш deflections listed іл 
rer 9 acove vere rocovied after heal wie spplied to tho trii actuators. 

ll. The follovin, iorcos мого read осіп on іпптты спа alick grip 


сопгсо of 
ivdraulice *rescure, 


Test results etaudurd Value 


(Foun. a ) 


Шесо сі iion 


Blevoinr: 
Broakout: 


позе ир 
loss down 

eft «іла down 
Лілсі міл, down 


блл 7) -) 
о. S 


Full Throw: 


DOS. up 9% 72287-27 
Хозе down 68 22-28 
Тег. міс, іст 53 15-16 
Hi;ht vin, down 48 1,-16 
Rudder: 
Breakout: 


Loft 2j 20-2) 
Ri nt 20 20-2) 


Full i, ou: 


Lort 126 166-126 
1i dt 107 10-124 


NX —— — 
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Ir le lic = Lin ine Geir: 


12, sue AML, Ттозэвенто Тезылыу ic ог.%гес} tio cocar v а I9CC pei, 
Vie marivum voessure го uirga to sxt ri к „ай, Sar an LOC rei 


extoüd tc попа gear wee 2206 теі, The зг revition 11 "е бот end the селе 
маглі... li hi op.r ie. properly. The sreuml safety avites unl tue слег ar Cy 


Gua Ыр suite funciioned properly. An очогсепсү retr с.іса of ihe cenar 

WS noa uen LEUG rsi һуїт 11e rreesure, The first retr ction of tn t ar 
was made b, ruttin the gear han le in the UI roriticn with zero hydraulic 
pressure on the eirplone uni then ее, із осо eure, The nose vh. el 
deor moved te the Pull CEN тос Доп then drcjred Laci inte the path of the 
nese lee when it sti ‘ted to retrict. It тг: загой that the Децим li ht 
iwuld be crushed 5с the operucion wis езстрә4. The cesar h nols wis returned 
io the dowa roritiou sn, (КСО ssi wns ar lied. After the cour F. turned 
vo the Сън ала іселей resition the rressuro waa cetern 4 te zero and the 
Gperzviou мас ге лос LEG - tide tine sutisfacterily, Durin _ aer vsetriction 
Сегал 101 the kyaraulie test eten. P ilea just befose che rear тезеной the 
LF aud lee.ed ponitiun allowin, tue reir to free f ll, whe nos. wacel decr 
moved invo tue oath сі tue extenaia,, позс сент, Whe вот bm sled as inst 
ы Жаға? li. 6 bab no dani mw wos "notictd. „ile lies incidents arc not 
elaraucteristic ol . «ӛлі rd pear ort millon it ат oues baat л “ore reeitive 


„cd of assuri. сгстег 2;^7uencin of „ко ros. gear should b. provided. 


- 


I lice = Lose и. Bloc Pin : 


1, On t < fies. asctu&tion іп either direction wie EG switch Га 
LC antes Од the sec.na п. сиссее а per ious the ewitch nette,; 
домсует, ivo whe noc.csox to holi the swite! tu the seruat өй рез аси vhil.; 
turnia. vie wheel back toward neuirel, 


Hy iv. lie - 2poad Brik: 


l4. With the еп За running at idle “over tne s en brake wes orerited 
S:uisficvoril; Lj setu.tiuan „е sre Jd broke сойы1 Балада ііі bu Leta а 
th. ага: Cube control handle, It was alec operated rastisi ctorily usin“ a 
“Wyacsulic test stand as а scurce of hydraulic pressure, 


PDyaraulic = ішеггспсу Alternator: 


17. Тіс cherten c, alteriabter wor огег АТ vivi. resse fro th. пуста. ас 
tuat stand. The operation was пор... 


Paulie 3: въла = Geucrul: 


lC. “ће pneu atic агяфеа loci rressure at Ue rate cf COO pri rcr "cur. 
A IL. ul. wit iUia At tue "OU кіп, seal sb the beutom of the l.ft rear oi. flask, 
TI. 'C" pin, wan oc lucu iib 2 aeu one of tus r irie. sine, A созу! буш. 
veel tur дем ча tas Ori Дъ "C" ringe ТАГ Ба, the ori insl vag at 
15 ву che size tco call. 
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17. Two pneumatic line. were rewoved Ғгол the aireraft, one from euch 
missile Ку, sni pressure tested at 1150 psi. They both le кей. Cracks were 
Observe in the inner liner. These air lines ^re th. sma уе ав the low 
pressure Буйгец с lines waich foiled at HOF, This is а cold weather problem 
which must be corrected before »retic testin of th fire control system can 
Бе :ссои, lished, 


ÍIneutic system = Whecl Br «es: 


lC. The pneumatic system was serviced to 3000 psi. Then the air wes bl.d 
frum «ll the air flasks, lesving nly the sir in the dras struts. Four hours 
later а brake test was run and the followin? maxi aun ressures were recorded: 


hiaximum Fressure 


Actuation | Loft Кі nt 
1 825 1280 
» 2 650 1220 


Taes. values inlic^te thet on the left brake a leak existed. А lsak to the out- 
Side мәз not detectei so it is believed th- t sir was leakin, at thc check 
valves. 

Dr 


Inewatic system - с Chute: 


15. The drag chute was oper: ted with the pneumstic pressure remaining 
after an emer ency extension of the gear was mile with 1000 psi in the priority 
system only. The pressure remaining for the drag chute operation was 500 psi. 
The jaws clamped shut when the drag chute handle was pulled to deploy. When the 
handle was returned to the jettison position a force of 60 pounds was required 
to pull the "D" ring from the jaws. 


Fneumatic System - Ham Air Turbine Extension: 


20, A ram air turbine extension was accomplished with 3000 psi pneumatic 
pressure, 


Pneu.atic system - Landing Gear (Emerrency ): 


41. А pneumutic gear extension wus attempted with 1000 psi in the priority 
flask, The right main gear came down and locked, The left main and the nose 
gear remained up, but unlocked. «nother pneuuntic енг extension was attempted 
with 1000 psi in three "ir flasks, (One flask hid been re.ovel fron the system 
bse use it leased.) Both min gear me don ani loched, The nose gear remained 
u, but unlockel, А third pneumatic rear extension wis attempted during an ensine 
run with 1300 psi in the priority flask. The gear extende] nd locked. 


эп} ие operation: 


24, Two en ine runs were maje, Dats wes recorded during еп ine Starts, 
during stabilized runs at idle ап 65% power using both the normal and 


g ер, 
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ешег: епсу fuel systeus, on} during a switch from nor nl to emergency and 
back, 


¿Je Durin, the first engine run an engine start was made оп the first 
atten, t. The normal fuel system was used, A fire was noted at the tail of the 
"ircraft; however, it quickly blew out. During the second eneine run four 
unsuccessful attempts were made to start the enrino using the normal fuel 
syaten, „ саеск was then made on the ignition by listening for the plugs to 
five, “The ignition 8; peared satisfectory, Ад еп ine start was attempted 
usinge the ervergency fuel system, The em ine lit ап? › fire лез noted ot the 
1111 of the aircr-ft, The fuel and ignition were shut off extizguisning the 
fire. The fuel and ini tion were jut back on causing anotner fire, but the 
en, ine accelerated and the fire was blown out, 


tuel system: 


‘ele A fuel leak developed in the line from the fuel boost pumps to the 
ем ine driven pump at the fitting just Jownstream from the "T", Heat was s plied 
io the fitting and the leak stopped. Immediately after ihe first enpine start 
а fuel leak developed at the B-nut fitting on the line into the sfterbirner 
fuel repuletor, The en ine was stop oed ani the nut was ti htened about 1/2 
turn. А second start was made with no fuel leak, 


<5. Durin the engine runs neither fuel tank would pressurize, А паре on the 
pressure line into the tank downstream of tne pressure ге: ulator recorded по 
pressure, With the en, ine stop ed air was inluced into the pressure line up- 
dtresm of the pressure regulator, ‘The pressure source woulc only го to 5,00 psi 
because of the apparent lack of back pressure. The pressure downstream of the 
re.ulator was 1/4 psi, The sir vent оп the Nr | right wing tank was ventim. 
He t wes applied but it continued to vent, 


26, The airplane was completely defueled usin; boost pumps, about 200 younus 
of fuel remained. Each wing was defueled sejarately, The rignt wing contained 
only fen hundred pounds of fuel before defueling, all in the Nr 3 tank, The 
defuelins of the right wing appeared norzal. The left wing was almost full of 


fuel before jefuelinr, when the defueling wes sterted air entered the wing through 


tne Nr >p tank vent, This vent was blocked by hand causin^ sir to enter through 
tae Nr 1 tink vent, The sir continued to enter the Nr 1 tank vent.after the 

Nr tank vent was unblocked. The venting was switcaed back to tne Nr 3 tank 
vent by blocking the number one tank vent and then back to the Nr 1 vent ain 

by Бас same method, If the sing is to completely defuel it must vent at the Гг 1 
tank, The left wing did cowpletely defuel, The aircraft wes refueled anl 

both wings filled at the same time. The operation 4) ренгей normal, 


27. The inpruper operation of the fuel vent valves during tank pressurization 
ani tefueling орега 1008 indicates thet low temperature ігоһіепз exist with toe 
fuel vent valves, Further investirestion of this problem shoul! be mide and а 
fix snould be incorporated for the Alaska test, 


Е-10 a Pro. ress Hejort Nr 5 
Oxygen System: 

23. The oxygen „геззуге dropped from 1800 psi to zero over ni; ht. It was 
Suspected that the leek wis at the oxy;en regulator since trouble had bren 
encountered with this type regulator on previous tests at this temperature, and 


no other apparent leek coulu be determined, 


Fire Control oystom: 


9. А test of the fire control system was conducted by personnel from 


AFAU. А report covering the complete fire control system test will be sv2ilable 


-t the conclusion of the test, 
2lectric Fower Heonirements: 


30. The electric power requirements for the six instru"ented acturtors 
were recorded after n cold soak period and after the engine had run ар! roximately 
20 minutes, These dats will be rerorted on later, when these data re reduced, 


Ground Hunt Tests: 


21. An H-l heater was used to conduct ground heat tests of the cockpit 
and armament buys, The tests were conducted separately, The use of one Н-1 
henter to heat the cockpit proved quite satisfactory. with 10 %% vir entering 
toe duct in the nose wheel well the cockpit stabilized at 2,95 after one hour. 
А temperature of 45"F is reguired, The use of one H- heater to heat the 
«Гішінейі, bay by rudiuting heat from the engine „ir inlet ducts iid not prove 
Svtisfactory,. After $4x hours ope ation the bays were at approximately -309Е, 
ihe re uired temperature is -20°F, The sir entering the inlet ducts was 
ві;гохітафеіу 20°F, For the cockpit test temperature, dita wis recorded оп 
tre inatruucntation installed in the aircraft, For the әгталеп% bay test, 
Special thermocouples were installed in the bays, Data were recorded from the 
neater duct to obtain flow measurement, 


Cul LUST ONS 


32, The following conclusions are drawn from the tests conducted «t this 
temperatures 


a, ‘the airflow required to maintain 4.00 psi in the cockpit was «bove 


tne specified liit, The largest sirple lesk appeared to be at the refricerntion 


unit turbine. 
b, The low Tes ure hylraulie and pneumatic hoses сеге unsatisfactory, 


| са The ru ler cable tensions were low, 


| 


O о 
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d. The trim actuators did not function properly until heat низ 
ін ДА ей «ma the engine did not supply sufficient heat to пке tnem operate. 


| е. The eleven 6.Тіссійзопз were low, 
| f. The bre. rout апа full taro. elevon forces were nighe 


Е. The landing gear did not make ап emergency extension with 1100 psi 
іп th. pneum tic system, but it did with 1300 psi, 


h. ‘she nose gear stecrin, limit switch hai to be held in the "etuited 
pusition «nile turning the nose wheel back toward the center ро ition wit, the 
felul ‚узрел to tne extreme position, This is contrary to the ,roper о е. at оп 

u И ted in the spplic2ble technical order, 

1. lhe pn umatic system leaked excessively st the "0" ring s'l st the 

botto. uf the tir fl-sk, 


jo The left brake lost enou h pressure in f.ur aours sych tnt in- 
sufficienti ргеззаге миз left to ргоуіде the proper maxi ми pressure for n brane 


operation, 


К. ‘ine force re aired to pull the irag chute "D" гіп; from the aus 
vith the w rile in the Jeploy position wes excessively high. 


1. Fuel losks and tydraulice le xs at fittin s occurred 
‚Е this temperature; however, they were not serious and were clinin ted hy 
ti аї пім the fittings or spplying heut. 

m. The fuel System vent valves Aid not function properly. 


n, The oxyron system le=ked excessively, 


6. The use of ohe Н-1 heater to heat the armament bays by radiation 
from the ensine inlet duct was inndeouate, 


REC O: MENDATIONS: 


33. The following recommendations are made to the Directorate of Systems 
ranagenent аз the result of discrepancies found at this temperature: 


a, The low pressure hydraulic and pneumatic lines must be replaced 
with а type Suitable for low temperature operation, 


| b, A redesign of the trim motor actuation mechanism must be made, 


с. Тһе problem of low elevon deflections and high elevon control 
forces should be investigated further, 
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9. А more positive method of assuring proper sequencing vf the nose 
dear shoul3 be provided. 


e, Air flasks should be checked to assure that they have the prover 
size "Q" ring installed. 


f, The improper operation of the fuel vent valves should be investi, ated 
further by laboratory tests. 


в. The oxygen regulator should undergo laboratory investigation for 
internal leaks at this temperature, 


h. А new method should be devised for heating the *rmement beys dur- 
im: runway alert conditions, 


Me ©. Эз. 
Prepared bv: CQHN „, онаң 


Ist Lt, UoAF 
F-102A Climatic Test Proiect Officer 
Erlin àir Force Base Detachment 
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EGLIN AIR FORCE BASE DETACHMENT 
CLIMATICS UNIT 
FIFTH PHASE TEST SECTION 
TEST ENGINEERING BRANCH 
DIRECTORATE ОЁ FLIGHT AND ALL-~#sATHER TESTING 


WCTET-2/JES/ jc 
17 January 1956 


PHASE V LOW TEMPERATURE TEST 
OF AN Е-102А AIRCRAFT 
IN THE CLIMATIC PROJECTS LABORATORY 
FROGRESS REPORT NR 6 (#70°F TEST TEMPERATURE) 


INTRODUCTION 


1. This report contains the results of tests accomplished at a stabilized 
temperature level of +7082. Functional check-out and testing in accordance 
with the applicable technical orders were accomplished on the air conditioning 
and pressurizing systems; the hydraulic systems - primary flight controls, 
landing gear, nose wheel steering, and speed brakes; pneumatic systems -. wheel 
brakes, drag chute, ram air turbine extension, and landing gear (emergency); 
the oxygen system; and the fire control system, One engine run was made, 


DISCUSSION OF TEST FROCEDURES AND TEST RESULTS 
Cockpit Temperature Control System: 


2, The manual operation of the hot air by-pass valve was checked while 
the engine was not running. The valve required 9,3 seconds for full travel 
in either direction. During the engine runs, the temperature selector control 
was placed in the automatic - full HUT position. Temperature and pressure 
data throughout the air conditioning system were recorded during stabilized 
runs at idle, 75%, 85% and military power. 


Cockpit Pressurization System: 


3. Ап operational check-out of the pressurization system gave the followe 
ing results: 


Test Standard 
Test Results Value 
Pressure at which cabin air safety valve 
relieves in FLIGHT position 1.50 psi 1.45-1.70 psi 


= В _ EE ë کک چ‎ 
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Test Standard 

Test Results Value 
Pressure at which cabin air 
safety valve relieves in GROUND 
TEST position 5,25 psi 5.25-5.50 psi 
Air flow required to maintain 
5.0 psi in the cockpit and air 
conditioning system 4.4 ppm 3.5 psi 
Pressure maintained by the cockpit 
pressure regulator 5205 psi 4.90-=5.10 psi 


Numerous leaks were noted around the canopy, in the wheel well and in the 
compartment behind the wheel well, The largest single leak appeared to be 
coming from the heat exchanger turbine housing. The leak test was made using 
18 psi seal pressure, 


draulic System ~ Prima F ht Controls: 


h. The following cable tensions were recorded: 


Control | Cable Tension ounds 
Elevator. Inner 50 

Outer 65 
Aileron Inner 59 

Outer 59 
Rudder Left 47 

Right 48 


The specified cable tansion for all cables at this temperature is 60.0 pounds, 


2. The following surface deflections were read using a hydraulic test 
Stand: 


Test R t 
Description : Left мар Standard Value 
Elevons 
Trim: 
Take-off 5.1 5.0 5.0 
Nose up 12.5 12.5 12.5 
Nose down 1.9 220 2.0 
Left wing down 3.0 3.5 3.0 
Right wing down 3.0 3.5 3.0 


E سی‎ — — аш. ——Q '' lßtkU— — 
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Test Results 


Description Left Right Standard Value 
Elevons 


Full Throw: 


Nose up 25.0 25.0 25.0 
Nose down 9.5 9.0 10.0 
Left wing down 7.3 5.5 9.0 
Right wing down 8.0 8.0 9.0 
Rudder Test Results Standard Value 
Trim: 
Д Take-off 0.0 0,0 
Left 7-3 7.5 
Full Throw: 
Left 24.5 25.0 
Right 2440 25.0 


6, The following forces were read using an instrumented stick grip and 
| instrumented rudder pedals, A hydraulic test stand was used as a source of 
| hydraulic pressure: 


Tast Results Standard Value 
Description (pounds ) (pounds ) 
Elevons 
Breakout: 
Left wing down 5 4 
Right wing down 4 4 
Full Throw: 
Left wina down 18 13-16 
Right wing down 17 13-16 
| Rudder 
| 
Breakout: 
Left 15 20-24 
Right 12 20-24 
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Test Results Standard Value 
Description (pounds) (pounds) 
Rudder 
Full Throw: 
Left Ва 106-126 
Ri ght 82 106-126 


Hydraulic - Landing Gear: 


7. The maximum pressure required to retract the gear was 1000 psi. The 
maximum pressure required to extend the main gear was 400 psi and to extend 
the nose gear was 1200 psi, The nose gear position indicator did not indicate 
"gear UP" until the nose gear door was slapped. The gear warning light did not 
extinguish when the throttle was advanced. “This trouble was traced to a faulty 
flasher unit. An emergency retraction of the gear was made using 3000 psi 
hydraulic pressure. 


Hydraulic - Nose Wheel Steering: | 


8, The limit switch actuated properly during all operations in either 
direction; however, it was necessary to hold the switch in the actuated position 
while turning the wheel back toward the center position with the pedal pushed 
to the extreme position, This is contrary to the proper operation as stated 
in the applicable technical order, The operation seems to be satisfactory; 
therefore, it appears that the discrepancy lies with the technical order rather 
than with the noge wheel steering. 


Hydraulic = Speed Braker 


9. А satisfactory operation of the speed brake was accomplished. 
Pneumatic System =. General: 


10. New "0" ring seals were placed in the two aft air flasks and a system 
leak test was accomplished, The system lost 50 psi per hour, which is less than 
the allowable leaxage of 100 psi per hour, The priority valve malfunctioned and 
was replaced, An air leak was discovered in the line from the d“ pressure 
regulator, This line is of the low pressure type that failed at low temperature, 


Pneumatic System - Wheel Brakes: 


11, The pneumatic system was serviced to 3000-psi, Then the air was bled 
from all air flasks, leaving only the air in the drag struts, The following 
day a test was run on the brakes without reservicing the air. The following 
maximum pressures were recorded: 


^» Q O 
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Maximum Pressure (psi) 


Actuation Left Right 
1 | 1040 1220 
2 1150 1180 


Since these values were lower than the specified maximum of 1330 psi, it was 
thought that the check valves had leaked. The pressure in the drag struts was 
checked and found to be: left, 2300; right, 2700, After servicing the struts 
to 3000 psi, the test was rerun and the following maximum pressures were ге- 
corded: 

Maximum Pressure (psi) 


Actuation Left Right 
1 1160 1180 
2 1160 1180 
3 1200 f 1220 
4 1160 1190 


These results indicated that the drag struts had not lost enough pressure over 
night to affect the maximum brake pressure. 


z 


Pneumatic System - Drag Chute: 


12. The drag chute was operated with the pneumatic pressure remaining after 
an emergency extension of the gear was made with 1000 psi in the priority 
System, The jaws clamped shut when the drag chute handle was pulled to DEPLOY, 
When the handle was returned to the JETTISON position, a force of 42 pounds was 
маз required to pull tne "D" ring from the jaws. 


Pneumatic System = Landing Gear (Emsrgency): 


13. À pneumatic gear extension was accomplished with 1000 psi in the 
priority flask. 


E erations 


14% One engine run was made, Data was recorded during engine starts, 
during stabilized runs at idle, 65%, 75%, 85%, and military power using both 
the normal and emergency fuel systems, and during a switch from normal to 
emergency рочег. 


15. The engine run was stopped when pieces of insulation were noticed 
blowing around in the engine compartment, An investigation revealed that 
the duct assembly, oil cooler, P/N 10006-3 had blown out, allowing engine 
bleed air to blow against the engine bleed air insulation blanket, P/N 8-87059-9, 
blowing it apart, The break in the oil cooler duct assembly appeared to have 
started at the weld, indicating that the problem was caused by poor quality 
control rather than by low temperatures. 


- ы) 
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16, The ignition system was checked by removing the plugs from the engine 
and allowing them to fire where they could be observed. The right plug fired 
intermittently and much weaker than the left plug. The plugs were switched, 
Another check was made with the same results, 

en Systems 


17. Over а 2l-hour period the oxygen system showed no loss in pressure, 


Electrical Power Requirements: 


18, The electrical power requirements for the six instrumented actuators 
vere recorded. 


CONCLUSIONS 


19. The folloving conclusions are drawn from the tests conducted at this 
temperatura: 


а. The airflow required to maintain 5.00 psi in the cockpit was above 
the specified limit, The largest single leak appeared to be at the refrigera- 
tion unit turbine, 

b, The rudder cable tensions were low. 

— с. Тһе ele von surface deflections for aileron control were low, 
“а. Rudder breakout and maximum throw forces were low. 

8, The nose gear steering limit switch had to be held in the actuated 
position while turning the nose wheel back toward the center position with the 
pedal pushed to the extreme position, This is contrary to the proper operation 
as stated in the applicable technical order, 

REC OMMENDATI ONS 


20, No recommendations are made at this time. 


=. -- - 
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SAN D'EGO MODEL YF-102 


CONFIDENTIAL 


INTRODUCTION 


This report presents the resulte of tests performed on ҮЕ-102, 
USAF S/N 52-7995 and SAY 53-1783 airplanes pertaining to cabin 
pressurization, air conditioning, and hot air windshield 
defogging. T 


These teste were covered by Contract No. AF33(600)-5942, and 
outlined in Convair Report No. Z0-9-103, Model YF-102 S/N 52-7995 
Flight Test Progran, dated 25 November 1953, and Convair Report 
№. ZC-8-114, Mode? YF-102, S/N 53-1783 Flight Test Progsam, dated 
CH Jule Ii. Item 5 in Report №. 20-2-102 and Item 8 and 
Addenda 2 and 3A in Report No. 20-8-114 define the program for 
these tests. 


The flight operation: for these teete wore conducted at the Air 


Force Flight Test Genter, Edwards Air Force Base, California, 
during the period from January 1954 to November 1954. 
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PREPARED BY во stated, узлы (а (әш nates REPORT NO. 8-527 
CHECKED BY SAN DIEGO . MODEL YF-102 
REVISED BY DATE 1 February 1956 
CONFIDENTIAL 
4 
PURPOSE 


The purpose of these tests was to evaluate the cabin proosurisotion, 
the cabin air conditioning system, and the hot air defog system. 
These tests were functional and developmental test rather than testa 
performed specifically to demonstrate compliance with Air Porce 
Specifications. 


SUMMARY 


The cabin pressurization and air conditioning corpononts of tho YP-102 
low pressure pneumatie system wore evaluated by flight tosting. This 
repert contains a detailed analysis of that evaluation, 


The cabin pressurization schedule was ehocked and found te bo oporating 
with ап allowable deviation. 


Cabin oir conditioning in the final configuration was satisfactory 
when tho cabin was prossurized. Fumes in the cockpit caused the 
greatest problem. This problem wis alieviated for future versions 
of the F-102 by tho incorporation of the etrut-type bleed port on tho 
J-57, Р-41. and Р-23 engines. | 


Qualitative ovaluntion of tho intorim hot nir dofog system indicated 


that it was not adequate as a primary moans for defogging tho canopy 
and windshield, 
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CHECKED BY SAN DIEGO море ҮҒ-102 
REVISED BY oare l February 1956 
NTIAL 
CONFIDENTI 
TEST CONFIGURATION 


The cabin pressurization and air conditioning system in tho YF-102 is shown 
echematically in Figure 1. The cockpit ts pressurized by air which is bled 
from the compressor outlet of the engine. The air first passes through a 
ran air heat exchanger, expands through the air turbins motor (ATM), and 
then flows to the coekpit whore it is used for cooling or heating as well ав 
pressurization. The alr is thon bled into tho oloctronie compartment fer 
ecoling. 


The cabin air pressure regulator maintains tho pilot compartment in an un- 
pressurized condition up to 10,000 foot. Tho eompartuont is hold at п 
pressure altitude of 10,000 foet from 10,000 to 26,500 feet when the pressure 
differential roaches 5 psi. Tho regulator is dosigned to hold tho pressure 
differential of 5 psi from 26,500 fect to tho airplane uppor altitudo limit. 
In the event of canopy ejection, tho cockpit pressurisation is roliovod ot a 
safo rate by tho сопору ejoction syst ch. ` 


Tho original configuration of introducing conditioned air to tho cockpit in 
YF-102, USAF S/N 52-7995 conoistcdof "angel wing" typo inlet dueto which 
vented on both sides of the pilot's head. Tho “angle wing" inlot duets wore 
replaced between Flights 110 and 111 with throe-inch diamoter ducts which 
deflected the incoming eir down behind the pilot's seat in ап attempt Фо ro- 
duco tho cockpit noise levol. 


А simulated F-102A cabin сір distribution system was installed on ҮҒ-102 
USAF S/N 53-1743 for evaluation. This system differed from the ҮР-102 
вувбса in that it consisted of oix "piccole tubes" cxtending horicontally 
along tho cockpit sido walls inotoad of а duct behind tho pilot?o scat for 
air distribution. Figure 2 chers tho clmilatcd F-102A oysten installed on 
airplane S/N 53-1783. Tests voro eonductcd both with all six tubeo cporat ivo 
and with the tro middlo tubes on each sido taped off. 


Tho windshield and всрору hot oir dofog oyotóm on oirpleno 8/8 53-1783 con- 
sistcd of four vonte. The source of hot alr was tho duct from tho main 
cabin ргосоцге duet and anothor duet from tho low prossure pneumatic oyotcon 
heat exshangor (see Figure 3). 


The system prosonted in Figuro 3 differs from that prosontod in Figure 1 in 
that the hot air defog system on airplano SA 53-1783 had vonto along tho 
canopy as voll as tho windehiold. Also, the windshield ducte on olrplano 
S/N 53-1783 wore along tho oido parts of tho windshield instead о? бола tha 
conter post as ом nirplono 8/1 52-7995. 
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ENTIAL | 


TEST PROCEDURE 


Cabin pressures were recorded at the eabin pressure regulator. 

The data for these tests were obtained on a by-product basis during 
other flight tests. Cabin oir conditioning was evaluated on the 
basis of the temporaturo pickups in tho ceskpit ond by pilot's 
comments, у 


Operation of the windshiold defog sydtam мас evaluated from pot “o 
comments. 


Pressure data for these tests wore recorded on photo recorder and 


airborne oscillographo,.  Teuporaturos wore recorded from airborne 
oscillographs. 
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Cabin Prossurdigation 


Oporation of the cabin pressurization system is presented in Figures 4 and 5. 
The data obtained show agreement with design values below 26,500 feet. Афоуо 
this altitude, the pressurization did not follow the design sehedulo. 


To evaluato tho cabin prosourisation systom cabin pressure altitude, true 
pressure altitude and senscd pressure altitude were needed. The prossurizat= 
ion system was designed to maintain a 5 psi differcntial between cabin and 
абтозрһетіс prossure above 26,500 feet, From the ground to 10,000 feet, the 
eabin pressure is the same as ambiont pressure. The regulator maintains a 
cabin altitudo of 10,000 fect until.a pressure altitude of 26,500 feet (5 poi 
pressure differential) is reached. Figuro 4 indicates that thie isobaric 
portion of the cabin pressurisation is operating as required. However, the 
difforontial pressuro regulator appears to bo maintaining 5.5 to 6 psi 
differential instead of tho desired 5 psi. The non-linocarity of tho data in 
the dive (Figures 4 and 5) оссиго at transonic and supersonic speeds. This 
is possibly duo to rapid changes in the scnsed pressure in this speed rango, 


From tho data of Figure 4, it appears that tho constant pressure differential 
regulator of the system may be malfunctioning. Tho cabin relief valve, sot 
at 5.5 psi, might keep the pressure differential at 5.5 to 6.0 poi. The 
investigation of this problem showed that tho reguloter was sensing an 
anbiont pressure highor than truo arbicnt, cinco tho prosoure was sensed at a 
fusolago port. Thus, tho true evaluation of the regulator operation is ` 
shown in Figuro 5, whore the sonood pressure is used as the main paranctor. 
Figure 5 shows that the rogulotor io holding the cabin pressure to opproxi- 
matoly 5.1 psi with respect to its sensed огоі сиё proocure obovo 29,000 

foot true pressuro altitude, This would axplain the deviation of the ` 
regulator from the dosign ochedule in the constant pressure difforential 
portion. It ів felt that thie doviation vas accoptablo for all oporationo of 
this aircraft, 
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Cabin Air Condition 


The air turbine motor (ATM) exit air flow, which provides ventilation, 48 
designed to be automatically regulated to 40 pounds per minute flow. This 
is divided into three parts as follows: 


1. 25 pounds/minute to the cockpit, 
2. 11 pounds/minute to the aft electronics bay. 
3. ДА pounds/mizute to the missile auxdliaries. 


An alternate method of ventilating the cockpit with ran air from the boundary 
layer bleed ducts is available at the pilot's ontion. 


Contamination of the enckpit air appeared during the YF-102 flizht test 
program. These fumes were nauseating to the pilot апй cansed eye irritation. 
The origin of the fumes apnearod to be engine oil which leaked past the 
seals, vaporized, and entered the bleed air manifold. The entire system, 
including the cockpit, became permeated with oil fumes. А strut-type bleed 

port was incorporated on the J5'/-P-4l and P-23 engines to remedy this con- 
dition on later versions of the F-102, The strut type bleed port bleeds air 
from near tho centerline of the engine instead of taking the air from tho 
periphery of the engine. 


The cockpit noise level due te cabin air conditioning was unsatisfactory 

on early flights of airplane 3/4 52-7995. The original "angel wing" type 

inlet ducts were replaced by thres-inch diamete- flexible hoses between 

Flights ПО and 111 which reduced the noise lev.l satisfactorily. These 

flexible hoses deflected tho incoming air down behind the pilot“ s seat, | 


A check of the sipulated Р-102А cabin air distribution system inotalled in | 
.YF-102, USAF S/N 53-1783 was made by locating temperature pickups in the 
cockpit and recording the temperatures for various flight conditione and 
cockpit temperature control settings. Опе of tho two configurations checked 
was with all six "piccolo tubes" (Fliphta Nos. 17 to 23) open and tho other 
was with the middle tubo in each side taped off (Flights Nos, 24, 25, and 
29). It was found that thoro was no significant difference in air tomp- 
erature distribution botween the two configurations. Adequate heating was 
not available on the early flights, but thie was improved just prior to 
Flight 29. For this flight, new thermostats and а new cockpit temperature 
control were installed in the systom. The new thermostats wero set for 
130°F instead of 80°F ac was used nroviously. This change gave adequate 
heating for all conditions tented as illustrated in Figure 6. 
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t Air Defor System 


Figure 3 shows the location of the vente for the interim hot air defog 
system on УЕ-102, USAF S/N 53-1783. This system was for use until the 
NESA glass wae fully developed. The only data obtained for an ovaluation 
of this sycten мас qualitative. 


made to approximately 500 feet altitude, At the completion of the divo, 
the power was increased to 83% of military Na RPM. In one minuto tho 
windshield and canopy completely fogged to moximum intensity. Figure 7 
presents a sketch of the windshield and canopy areas which were to be 
cleaned by the defog system. By increasing power to 90% of military 

Nə RPM, the defogging system cleared enough of the windshield and 

canopy in ons and one-half minutes so that it was no longer objectionable. 


The tíme for the hot air defog system to clear the windshield and canopy 
was considered to be excessive. The hot eir dofog system is considered 
to be acceptable as а back-up system during development of the МЕЗА 
defog system, but could not bo considered satisfactory as a primary 
means of defogging. 
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CONCLUSIONS 


Flight tests of tho cabin pressurization and air conditioning 
systems on the ҮҒ-102 airplanes, USAF S/N 52-7995 and ЗМ 53-1783 
lead to the following conclusions: 


1. Ever. though the pressurization did not follow the КЕСЕ 
schedule exactly іп the constant precsure differential portion, 
the operation of the system was considered to be satisfactory. 


2. Cabin temperature distribution was found to be satisfactory 
for the simulated F-102À air distribution system with four 
"riecolo tubes", 


3. The windshicld hot sir defog system vac found to be inad- 
equate at а primary syrtcm, but was concidered satisfactory 
as a back-up system. 
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Соскет (S/N 1783) WITH Е-02 
CABIN AIR CONDITIONING SYSTEM 


AND TEMPERATURE PICKUP LOCATIONS 
9 S/N /783 


Location 


Air in Cabin Air Distribution Ducto 
(1.5" Upstream First Air Outlet Hole) 


Ambient Air Near Pilot's Head 
(Station 184, B. L. 6, W... 29) 


Ambient Air Near Pilot's Shoulders 
(Station 184, B. . 10, Wel. 18) ` 


Ambient Air Near Pilot's waist 
(In Outboard, Pilots Arm Rest Pivot Point) 


Ambient Air Near Pilot's Knees 
(1" Fwd & 1.5" Outb'd; Fwd Corner Pilot's Seat) 


Ambient Air Near Pilot's Feet 
(1" Above rod End cf Corsole Guard Outb'd. of 
Rudder Pedal) 


Ambient Air 
(Top Aft End of Windshield vyn) 


Catir Exdt Air 
(СЛ. of Aircraft, Aft of Cabin Pressure 
Regulator) 
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Берое . Contrast 5933(500)552412, 23903, 29254 ond 31374 
Convair, A Division »f Cenoral Dynamics Corporation 
Зол Diego 12, С АТ стада 
lol Poll Mrplanzs 
Phoco V Evaluation of Fe Windsaleld Rein Clearing Sytem 


208 Gemanndoe | 
Air Matoriol Command 
Upisht-.Pattorron Air Fares Bass, Chis 


Atton?iras MOPHFG (4057.6) 
Vilas Air Fores ent Reprascntative 


Laer: O (А) Convair Confidentiol Raport Y-1-277, tà. 28 Jemunry 1056, 
"Propeced Flight Tost Program for Phase U Evaluation of 
F102) Windohlold Rain Clearing System "n 


1; sho windshiold rain clesrlug system on the РеЗОРА airplano was 
Gevelo oat tested at tha Tharnedynamies Laboratory of the Convalr Sen Diego 
Divici по Thess dovelepmont toss vere folloucd by реоог testing the rain 
ern aystom in the production windshield ond eanopy configuration, Tao 
preof sb hava demonstrated the reliability of the system foe its док са 
purper and havo guaranteed the strretural integrity of the entiro 
SAZ та оп. 


34 All of th»to topda; housvor, have been conducted under conditions 
ober n those of actual flights. Ths entire ground test evaluation hag been 
baccé an observed results during testings end the state of the art today is 
sucha i at quantitative flight towt performances cennet bo pradicted mathematica 
ally 2228 weagured valu. Tur? io го wey, pragsntly known, of dotermining 
the in-flight purformance of the windshield rain clearing System om the P-102A 
exsont пу flight teste 


hy the flight test grouo ab Convair San Diego conrzot schedule the 
Рһавс -JI evaluation of tho system until the fall of 1956, Ey this time, the 
using 2 mend (100) will have production F-LO@A's $a equedron сое. 
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^a the possibility of saving an oorlior evaluation tost of tho syatem 
ung thorofere explored, Иго W. duüton, ef Convair Зов Diego Thormodynsmics 
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Рвавә V ovelusticn of Rircenfé (332-1804 with Meo Thompson of WERTET ond 
овсгоо Larson end Аерден of WOLEN. АЗА porties agreed that the proposed 
faciucida of the rain clearing вушула teat Ап the PSD V evaluation vould 
bo mubtzcilly bsnoficial to USAF ead Conve 


Зо Oa 10 Januery 1956, Sante Janson of Direetorata of Flight and Alle 
Voatho: Tecting Group visited Couvelr San Diego and confirmed the 9131091238 
of "СВХ tc conduct the proposed rain clearing toads om AT f 1804, 
бор%о ‘ancen inaisted, hovever, that Convair dal all necessary Inctruaentac 
tion aid that tho installebion cf thin instrimontation ín по way delay tha 
ackedulicd delivery of Aircrafts 1304, At Capt. Jemson’s request, tho Contractor 
До snsieoirg в Flight Test Program for integration into the WADO Phaso V Fidght 
Tost Pougrame Tha Contragser wlll alco provide an Eaginsor to observe and 
Dee the teatas 
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The purpose of this report is te establich the ы: priority of each of 
Tke test apocimena in зо far аз the need for data exists, and t'a procedure to 
be vaed in rur: ing these testa. 


Subject: Test Outline - Mean ІШ " ще Bes T Т 1956 | ЧАМ 24°56 
М 


The prize objective of the testo із to furnish data on the antí-icing potene 
tial of the dun main speecinena which are of the same material ad internal cone 
firuration as rrocently preposed for the Т-102Е air intake scoop lips. 


Of thege two зрее попа tra most important is tho one representative of the 
fixed ramp since there is little data available which cafines the droplet tra- 
jectories over a wedge. Several sppreixiaitions were investigated in an atteapt 
to define the limits of impinecmont and the rate of wator interception so that a 
heat rate could be arrived at that would provide an ico free вигФосе, The icing 
tests will subetantiate or modify the aogtumpti опа made, 


Calculation showed that the droplets would impinge throurhout nearly the 
er tire length of the sloping face. It was tboroforo decided tint this surface 
would bo h sted as far back ас іс practical. A distance of approximately 7 1/2 
Inches waa the resultant heated diatenco. The anti-icing air іс fed into а 
"trough at the aft end of the hoated area and flows forward betw on tho exte nnl 
akin on the зор пе face ard the casting which constitutes the ғаш. The passare 
tbroveh which the sir flows із tepered from the aft to the forward end. At th: 
trough end it is approximately 1/€ of an inch and at tho forward end it becomes 
approximately .04C inches. The nir is discharged tt rough helen into the bow.dry 
layer air оп the inboard side of the remp. The secord вросішеп 10 representa- 
tive of tho outboard portion of the scoop. A cross section of this lip indicates 
that it vary closely ep -roximates д 4% girfoils. There are data available for 
droplet impingement on this physical shauo. The поёноб for anti-leing this 
portion of the scoop on the FIC is, however, a печ nnd dovolopmental approach. 
Due to the complex curvature cf tto lip and the difficulty experienced with tho 
T-1C2A double skin the idea of a conventional double skin arren gement was sholved 
in favor of the piccolo tubse'. The piccolo tube arrangement employs a bleed air 
supply tubo which follows the contour of tho 11р and hao holes located along its 
length which are indexed so that Чоу di gci arge air ot tho inside surface of tho 
external akin at the stagnation region. Dry nir testa were cor due ted at the 
Thermodynamics laboratory on a specimen similiar to tiis one. The noculte of 
these testa provided design data for the present configuretion and indicato that 
this method of anti-icing corparoo favorably with tio convertioral doublo clin. 


The other tuo spoecimena boing tested are soxewhat secondary in importance, in 
TO ps аңдау «поша it се песеазогу to curtail gore of tho acheduled гипо, it should bo 
ا‎ Ae teeth g af these specimens. 
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One of these spoeinens is a newt om which threo oleetricolly heated Q pot 

probes are located. Ths tosting on thio specimen is strictly functional in nature, 

There ia no instrumentation оп this speeinen and the objectivo іп to ose that these | 
probes have sufficiont cloetrícnl energy available to remain ico free undor foing 
eonditions. Tha moct inportant of the throe Q pot probes is the one manufactured 

by Topp Industries. This гғоһо іо а replat ment for the exioting one used on the 
P-102A, which was only marginal from an ап%1-ісіпг viewpoint. The second Q pot 

probe is designated as AN 5826 and іс undergoing a development prorron by the Controlo | 
Group аз a possible replacenent for the AN 5012, The AN 5813 Just чеп 4опвй, іо | 
the third probe being tooted. ЕХ 


The fourth and last spocinen is also representative of tho fixed ramp on the | 
Ғ-1028, Номочог, this spocinen has only the first 2 1/2 inchon of both faces heated. | 
This specimen will te run t» provide general information in tho event that there is | 
Е sufficient time available to run testa or it. 


Discussions 


There are severa? paranctersa which influence the anount of icing on а sprcinon, 
and consequently the around of heat that must be сирр 429 to prevent ісіпр. For 
this teat the parencter. can be conveniently divided into two elasges. They аго 

| | those that can be controlled and those that depend on the etmospherie conditiono 
provailing. 


Wher. natural icing conditions prevail the weter droplet size, the liquid water | 
content of the air, end the anblont temperature will Le uncontrolled. In the event | | 
that the оргау гір is used to provide or sunplcaent the required liquid water | 
content the uncontrolled parameters will consist of the water droplot size and tho ШЕ 
ambient temperature. ' 


The parameters that сап te controlled for natural icing conditions are air 
velocity over the specinen, the temperature of the anti-leing air, and tho weight 
flow of anti-icing air. If the spray rig io utilized to gupplenent or supply tho | : 
liguid water content then thic liquid water content becomes a controlled parameter, | | 
The range through which tiese paraneters are to be run and tho specific points to 
bo run are defined below: | 


The Aerodynanies Group hao given the "idle deseent® and "loiter" velocity | 
for this aireraft аз 220 knots constant indicated air speed. The "elinb® 
condition without afterburner іп Mach .65. These constitute the only flight 
conditions that present an anti-icing problem. All other flight conditiono о, 
are above tho normal altitudo at which icing oxisto or are at зросдо whero | 
погедупаг с lioating 10 oufflciontly groat to counteract the icing. The duct 
velocities should thereforo be between 2CC mets and tho coxivua attainable 
with thig test fixture, which Ав approxinatoly elinb voleelty. 
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Tho npti-icine Maci «ir he sperat ure, соггозрог3 41 to tho cnzsine pover 
gattin- for the P1110 Joccent?/ ani the одори coniition rango from & lou 
of 2009 P to o hich of 4309 P at tha eompresyer Licud port (Refvreace Т-1-329). 
E Ld я, „в“. орет ге Төслеву оо rn 3 Ya tu uL ге рога го 
nt th se^» liya oP 3699 F eni ТОР горе ves ў. Тыс Шегі ir temperature 
сори e n te the Malish” eond'!tion is approximate 8509 F. This 
«спрога ите өхеесз4пз tho gaki gun teaperature cllouod by the desim groupa 
and overhent win woul? слаба ip*a™. ittent opor tion ef buio condition, 
Therof^ro the wein steady atate tengoreture thet will ig run in tne 
mecinenn will r^ or prowimutel у 4509 F. Tho temereturs of Lloed air run 
into tho test specimen 9111 ba govorncà ty на сеп. 5 therrocoupleo which 
measure the bulk metal tempor: tur Gere will % takou $t. ucours tnat tne 
castin” temperature looo not схосе3 3259 Е, Th. tlel eir OE. 
Vill thoroforo be cuntrolled to pr viio points Lotueon 25.2 and 600? P, to | 
provide data for all threa fli-ht configurations, | 


Tho woisht, flow of nntí-iein^ eir will be controlled by observing tho 
effect of varyin: quantities of bleed air. Four different woisht flows 
will be run 272 a ven a'r velocity, aden teuperaturc, Liguid vater 
content, d=opl-t sfae, nnd bieed sir tenperüturo, Flows corresponding to 
the minimum пуми Ру n-ceasary *$o e, en evüpor:*ive surfaco and а 
runnin? uet gurt will Ба the ;oints of prime injortance. In addition a 
quantity hirher than tha“ necasanry for an cvaporative surface and a quantity 
internerlinte betuaer evaporetiva and running vet wits bo run. The procedure 
to ba adopted in ^privinp nt these pointa is the following: A quantity 
erentor then th: се| сал? с guartiby necessary te attain an evaporative surfac:: | 
will hs tied inte the везгізәр. Aftor sllowing approxiastoiy 15 minutes | 
for the cor 34, on te bscone atabilised the data wlll bo recorded. Tne | 
quantity of anti-icine air will thon бо dininishod until the first traces of 
runbser at, 106271 esli spots io obsorvod, This condition constitutes an 
вупрога ive surfeco and wlll be recorded after a suitcklo stabilization 
perio?, The flow will опсо more be iindinighed until the first traces of 
ice form at local eold spota, Ie conuition горговопіс tho running wot. 
А flov irterreitat,: bestuoon the lest tus will be run to complete the ganut 
of weimht flour, 


A tabulation of the combinations of parameters to be run 10 precented 
in Figure 1. The minicun runber of points necessary to evaluate these 
specimens are marked with on aoterisk, Should an спеглопсу necessitate that | 
the number of runs Бе cut to а г али, 


Thero are certain koy prooguroa and tomperatures which will requiro 
constant observation, Опе heo boon briefly montioned above, Tais іп tho 
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bull tempereture of the casting in the гагр spocinen, The Яопірл pre ms 
have placed а maxinun allountle tengerrtura linit л on this of 2259 P, 
Streneth conallerations have dicteted bada Мр tyro Linitaticu., The 
Structural Group hoo .nvegtigated3 tha lows іспровей on the граф ашечт and 
have dictete? that the pressure of the arti-ieing air under the skin on the 


ramp shell not ехсевд 7 pai above ambiont. 


Preacurog in вхсесв of this 


value will tulee the sein sni pull the rivets throucrk tho meta}, 


Distribution: 

Buratein/Haas/Thermo file | 

Model 8 P/O - Diek White — 

J. Bergstrom - Body Group 

Р. Applegate/H.Hoed/D. Krause (Propulsion) 
H. Gardner = Structures 

M, Avory/Thermo 
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Test Conditions to bo rur on P=102B Scoop Lip Test Specimeno for Mt. Waohington 
Icing Testo 


Run No. Air Stream Anti-Icing AntieIcing 
Velocity Air Temp. Airflow Rato 
Knoto әр 


Groater than ninimm rcquirenents for ovoporativo | 
gurfaco, | 

Minirun for ovagtFativs ourface 

Minimum for running wet surface 

Botuocn evaporative and running vet 


Same as Run #1 
tt m Run #2 
Run #3 

Run #4 


«9 о Aw мэм ә 


Run fA 


Notes А total of 192 runs if both major specimeno aro run for tuo different 
ambient temperatures and two different liguid water contents, At 15 minutes per run 
| (піз repreoents 48 hours of getual running time, 


Absolute minimum Requirements 
300 290 0 71 n k) 
¿00 550 fi он n 
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ҚҰ 
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2 то prep, peuven 
š А = , PLEASE 
Е 102 РО File NoT- 7 ADDRESS COMMUNI. 
CATION ТО ATISNHON of 
SUBJECT: Olimatic Test Progress Report Noo Д MCPHFO(RDZSFG)19= 
WEB/ jem 
. THRU а Air Fores Plant Representative ae 
ТО : ‚ Qonvair P ? bes 5 
Division of General Dynamics Corporation n 
Post Office Box 1950 Mu 
3165 Pacific Highway m 


San Diego 12, California 


Forwarded herewith for your information and heoessary aotion 
is Phase V Low Temperature Test of ап F«102A Airoraft in the Climatic. 
prowess Laboratory Progress Report No, 4, dated 7 December 1955, 


FOR THE GCOMMANDER: 


mol; 
Glimatio Test 
Report Noo 4, 
7 Deo 1955 
(1 cy) 


CARL F. DAMBERG 
Colonel, USAF 
Ohief, Airoraft Division 


/ К 2 
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AIR MATERIEL COMMAND 
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SUBJECT: Transmittal of Progress Report | ‚ MOPHFC(RDZSFG)19-3 

№. 2, Е-102А Airplane са / jem 
THRU : Air Force Plant Representative REL PAYER 

e J 45 

70.3 ‘Convair 

Division of General Dynamics Corporation JAN 56 

125 Office Box 1950 кт 

2165 Pacific Highway 5 

San Diego 12, California | „ 


The inclosed report is forwarded for your information and files. 


FOR THE COMMANDER: 


(2274020 „0 


1101: CARL Е. DAMBERG 
Rpt WOTET-2/ JES/ je. Colonel, USAF 


21 November 1955 1 cy Chief, Aircraft Division | 
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| SUBJECT: Transmittal of Progress Report | MCPHFC(RDZSFG)19+3 
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| THRU : Air Force Plant Representative РЕ CLIVE 5 
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The inclosed report is forwarded for your information and files, 
FOR ІНЕ СОММАМОЕВ 1 
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Incl: CARL F. DAMBERG 


Rpt WOTET-2/JES/ jo, Colonel, USAF 


21 November 1955 1 cy Chief, Aircraft Division | 
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January 4, 1956 


J. 2. Bochron, Emgincoring Flight Toot. 
С. С. Lovo; Thormsadynanias, 


Portoblo Inotrumontation Kit = Ground Konting Tests ЗИП 1802 A/G = 
Ladd AFB, Alaska. | 


1. Tho tasic rcquirc-ont ір to provido а ponol of 8 difforontinl proocuro 
cauges, а 12 peint thormscsuplo ooloetor съ ер) a mreally oporatcd direst 
roading petonticnotor (Lou оғ cquivolont). Along with tho аһоуор acocelated 
tubing, 7. б. load vireo, and ecomnoctera. 


2, Dotoil rcoquircronts. 
а.  Tomporaturca F luz PO File No 7—7 


(1) Rango =70°P to 250°Р. а 
(2) Te С. 10090, 25 ft. nin, осӣ, 

% C. typo; consiotant with potontieneter typo. 
(4) Numbor = 12, 


b. Proogusog.a 


(1) Rango; O to 50 Anchon vator, gouno. 

(2) Tubing = flox typo io desirable for onse of Inotallatien, 
Houovor, natoriol ohould бэ capable of withstanding anblonts 
of <65°F uithout cracking and 1f poO0 HNO stay roaconably 
floxiblo, Lonsth, 33 ft. nin/load. 

(3) Tubo connoctoro = conoictont with gaugos at ono ond, and 
with orifico ploto cozucetiens ond A/G instrument at opposito 
ond. 

(4) Dunbor = 8 prosouro leads roguirod, 


3. Ground hoator ducting 40 toing fabrieatca Бу tho Ground Equipmont Group. 

Ono "Y? goct ien of thin ducting will have flow rato orifico platos., Statio 
prosoure pick-ups will bo roquircad, tuo por branch, Tho ingtrunontod duct will 
thon bo calibrated oithor by ETL or TL, Thornodynames will csordinoto this part, 


4. Tho abovo inctrurontation 40 roquircd by 20 January 1956. 


RECEIVED 


r 
ا لن‎ 
ICR 


Pogo 2 


бо For furthor dotoilo contact б. G, Lovo of Thoracdynanies. 


Distributicn: 
Don Wilson = Engrg. Plight Toot 
lovo/Hinton 
B. lorgucon = Medel B P/O — 
Thorro Filo 


Рророгой by. 
С. G Lovo, dr. 


Choclrod by 
Vio Hudcon 
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Agproved by 


0. B, Chapnan 
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! Tor М. М. Гох, Modol 8 P/O. F^ | 


Fron: C. E. Chapman, Thermodynamics Group. Ar, lan s 


Subject: Ground Heating Test on Airplane 1802 at Ladd AFB, Alaska. 


This airplane (1802) representa tho last opportunity to test the P-102A for 
ground heating at vory low ambient temporatures before 1% enters squadron вогу4со 
next winter. To dato our ground support test program has been only partially 
completed. Missile Бау heating will require tuo 3 inch diameter doors (ono on озоћ 
side of tayo) for direct connection of ground heater ducto tc the bays., Immediato 
арргота1 io requested for (1) tho installation of these doors (by а Temporary 
Variation Authorization) in 1802 while at Palmiale and (2) for the conducting of tho 
tests at Ladd AFB. 


The following plans havo been made: 

l. Procedent has boon optablished for Air Ferco approval and cooperation 
ав the result of our recont testing at Eglin APB. Air Force рогпоппо1 
at Ladd will be the sane who чөгө at Belin. 


2. The Air Conditioning doeign group hos completed the dooign of а ainplo 
3 inch door fer installation on the tost airplone, 


3. The Experimental Plight Test group hao agrecd to furnish portable toot 
instrunentntion for the Alaska test, 


4. The Herman-Nol oon Compony has offored thoir support and thoy can probably 
be depended upon to furnish a high presoure heater for the teat. 


А 


"T Ра | 
Prepared by T Pt ; 
C. C. Lovo, dr. / 
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Distribution: Ж 
B. 1 8 P/O i 
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Lovo/Hinton 4 56 
J, Aiken (Ground Support Equip. ) g. 
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OF Figg In reply refer to: 6-6998 


Mr, Walter J. Mykytow 
Aircraft Laboratory, Dynamics Branch (WCLSY) 


Раз. WADC; ПРАЕВ, Ohio Е 102 90 ЕНа мой = 7. 
Dear Mickey, | 


When Bob Fefferman visited you recently you requested octave sound 
level data for the F-102A airplane. These data, which are preliminary, 
are enclosed, Further, it is understocd that there is some concern in 
connection with the wing flutter shakers exciting "buzz". In connection 
with this, there is enclosed а сору of Convair Report T-I-326 entitled, 
"Summary Status Report on Г-1С2А Airplane Buzz Problem". 


Your attention is called to the underlined portions on page 2 of 
the referenced report. Although the onset of "buzz" was coincidental 
with activation of the wing shakers on this particular flight, "buzz" 
occurred on subsequent flights without any external disturbance, at 
about the same Mach number, i. e., Mach 1.3. (Gangl from the Aero- 
dynamics Branch heard a playback when he was here at the F-102B mockup.) 
During acceleration of the airplane the normal shock in front of the 
duct inlets apparently attaches to the ramp at about Mach 1.30, and then 
becomes an oblique shock, During deceleration, the process is reversed 
at about the same Mach number. Since the normal shock is continuously 
oscillating, it apparently acts as an air piston in front of the ducts 
and is responsible for excitation of the duct tones. This forcing 
function becomes stronger as Mach number increases (above Mach = 1.0) 
until the shock attaches to the ramp and becomes oblique. The oblique 
shock is very stable, or in other words the forcing function is removed. 
This phenomenon is very well illustrated in Figures 1 and 2 relating to 
airplane S/N 53-1791. These "buzz" effects will be minimized by the 
stiffening of the duct splitter structure just forward of the engine 
compressor, The original duct splitter was a very compliant reed which 
had resonant frequencies very close to the frequencies of the funda- 
mental duct tones. The benefits to be derived by stiffening the duct 
splitter are illustrated in Figure 1, relating to YF-1C2A airplane S/N 
53-1787. The production configuration consisting of a 20 inch duct 
inlet ramp and stiffened duct splitter will be flight tested in the 
very near future. 


GY Ww Page Tw 


<>, 21 Decembr 1955 
Жул ы In reply refer to: 6-6998 
VV 


In connection with the octave noise level data, it should be noted 
that Mach numbers and indicated air speeds in blue are free stream 
values. Values іп red correspond to conditions behind the shocks which 
form in front of the duct inlets at supersonic speeds. Since the cock- 
pit is wetted, for the most part, by the air behind the shocks it has 
been found that the indicated air speeds behind the shock configuration 
provide a more pertinent basis for evaluating the cockpit noise levels. 


As a matter of interest, the onset of "buzz" during deceleration 
can be seen quite readily by the abrupt increase in the low frequency 
noise components between counter numbers 487 and 496, a time duration 
of 9 seconds. 


Noise level data for specification compliance will be obtained 
when the production configuration of the airplane is flown. In the 
meantime, we will be happy to furnish any further available information 
which you might like to have. 


Please give my regards to all the fellows. 


Gordon L. Getline 
Design Specialist 
Dynamics Group 


ce: С, Robeson/Model 8 Project Office 
Engr. Files 
Dyn. Files 


Enclosures: (1) Cockpit Sound Level Survey 
(1) Convair Report T-1-326 


v » 
V. CONVAIR | 


A Division of General Dynamics Corporation 
(Sen Diego) 


in reply refer tos: 
НСО зве 
6-6742. 

24, December 1955 


30049568 Contrast ЛҒ93(600)55942; 23903, 29264 and 31174, 
Convair, А Division of General Dynamias Corporation 
San Diego 12, California 
Model FelO2A Airplane 
Ground Heating Testa = Eglin AFB, November 1955 


Toi Commander 
Air Haterio] Comnand 
agnes Patterson Ais Force Bage, Ohio 


: ox чү ү. | E 
Attention: МСРНЕС (ИСЗР-6) | ге 108 PO rie мә у= 2 
Таз Бір Forts Plant Representative 


lo. Contractor is returning the Brown recorder data rolls of the 
gubjest test. vie Convair Dayton Representative for transmittal to 


до It 15 hoped that the film test data will be received in the 
noar futuro in order that our evaluation may bs completed. Copies of the 
photographs taken of the subjeot test sét-up vould also be appreciatede 


Зо Contractor wishes to express appreciation for the excellent 
cooperation of Air Torco personnel which made the succossful completion of 
thasa tests possibles 


CONVAIR | 
A Division of General Dynamics Corporation 
(San Diogo) 


"MW. М. Fox 
| Sandor Project Engineer 
| Distributions 
| А№ (11) 
| AFPR (3) 
| LADFO (2) 
ee: Dayton Office (2) B, F. Brown (2) 

Contracts B, P, Ferguson 

J. J. Alkazin (2) С. С. Тото СА 

R. L. Benson Eng. Files 2 


T. Moore (2) Mod, 8 P.O, 8 


Е 102 PO File No е 


0-00 васал 40 fest опа Joldvory te Ssughce Айғоғаб% Солращур 
Comte 009407 siviodloa 


Eoforoneos (a)  Confomcaoo fotucon tho A&e Perea, Geavoie, со Mraratt 


and Gonclan 04ғоғаб% demay at Con Ойсдо өп © Jamasy 1999 


Ie боа roca of Ясоӛпдоло reached дәріп? roforoneo сэпеогопоор yeu 
aro юсызор®сй €o tako tho accoscary cetica Фо леано tho 6-08 pucuantie 
$008 облил Quai woo под оп tho 0-02 піхрілво) avallablo fer dolivory 
3 гово “salen MV oοn ӨР Бозо Mreratt Soom ty 26 LO 
20 бо 


дә “DO toot ома do curroatiy Aeentoa $n tho уара adjacent to tho 
OA Eta Chap, An $, ond may to otedgrpod of all calvagcablo 
actuntero and сацдилойв nob reruArcd ty Ооп ло Arras fer tholr 
6009 prone 


3e XG 20 welorotescd that thio toot общи 10411 bocsio tho proparty 
of Про Адрови?Ъ Jongamy te 480р800 ef ao thoy wich after 
CD добаца tho Sued tcotine. 


Us Uo Род 
JZondor Profost DOC 


C U 


068 Jo Чо Adansen 

Uo До hAQKC29 
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SUBJEC Ts test Program, 8-94 Fnewmatie Test Stand, 8-90 Cenfiguration 


REFERENCE: Mootdng 12/23/54 attondod by P. Banka, Jo Bard, J. Mamcfiold, 
Wo Piokens*, J. Preston, P. Wosniak and Y. Weisman® 
(Partial Attendanso) 


tho following target dates for testing of the armament launching syatem were 
gotablished in roforonso mootinga 


1/3/55 
1/5/55 


3/10/55 


1/14/55 


(a) 


(a) 
(Ы) 


(а) 
(а) 


(b) 


(ә) 


Avallobility of new drag brave pivot beams for fud three 
baya s 


Complotion of racket leaders for aingle clement stand. 


Completion ef tosts for шізаі1о loads under opaco 
conditions on cinzie clement stand. 


Availiability of drag brace pivot boams for aft threa bays. 


Complotion of teste for miasile and recket leads undor 
epee. sonditions on single olomont stand. 


Cempletien of spring constont and hye der 10 43 testa on 6 
bay tand. 


Availability of 8 bay stand for teating of fwd threo bays 
with somplote instrumentation and leaders. 


Armament Group 48 to oxpídito the pivot beams te moot foregoing dates. 


Arzamont Group is бо study providing а filet impact surfaca for tho fwd up-dampere 


(DA 38). 


PB:bjh 


воз Rooting Attondonco 
7. Chadwiek 
С. Bathor 


әз 
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D m «ЖУ, 
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' PR < 
TO: 0, J. Rother OF Rigs? 
FROM: T. Chadwiok 


SUBJECT: Test Program, 8-94 Pnoumatic Test Stand, 8-30 Configuration 
r.102 PO File ad 


Preliminary testa are to be conducted on the single launcher test stand 
іп order to determine approximate snubber orifice diameters, size of rostriotors, 
time, acceleration, impact force and cylinder pressures. Following this а 
couplets program ie to be conducted оп the Ebay 8-94 test stand where final 
adjustments аго to be made resulting in proof of the displasement mochanism 
with 6 bays operation thru complete nes with design air loads and inortie 
forces imposed. The testing shall progress in steps starting with single bay 
operation at 10 and зого "9" to complete sycling under design loads on the 6 
bay a tand Only the front three bays or the aft three bays noed be loaded 
above 1G zero n, These tests must be completed satisfactorily prior to in 
flight operation of the system. Reports must be submitted at end of each test. 
All testing requirements are to bo coordinated thru the General Design Group, 
Pneuma di es Section. 


. FEST I (Ref. Table 1) 


(а) Tho PURPOSE is to obtain 10, zero "0" operation in „9 seconds with | 
approximately correct 0712409 areas on the single launcher stand. 


(b) CONFIGURATION: S | 


(1) Duplicates airplane tubing from center fwd launcher and latoh eylindor 
to the selector valve capping off the branch lines to the outb'd bay. 


(2) Instell restrictors in the cylinder ports of the selector valve that 
will maintain the зато pressure drop between tho exhaust port on the 
valve and the point where the cylinder lines branch to the throe bays, 
for 8.95 "LBS/MIN as would be experienced with 80.8 LBS/MIN, | 


(8) Install salíbreted varieblo тов tefotors? зо Бе Launcher cylinder ports, 
keoping the volume between restriction and tthe sylinder to & miniman, ` 


(4) Install a missile load. Missile C. G. {в P dnihés below & 7,8 
inshes aft of eylinder-drag arm joint. | 


(5) Digable the uplatoh end open the extend variable restrictor-and alose 
the retract variable restrictor, 


(а) TEST: 


(1). Energize the — aolenoid and open the retract restrictor. to slowly 
retract the goar, With the rostrictor still open а smal} amount, de- 
enorgize the solenoid and allow the gear to drop. Repeat the foregoing, 
opening the restrietor. until extension time ie approx 1.5 seconds. 


= 
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23 November 1954 


J. Rother ola 


TEST: (Continuod) 


(2) Rotreet the goar, nearly close the extend variable orifice and 
repeat (1) exoept when the retract solonoid is de-enərgized, energize 
the extend solenoid and open the ex dend variable orifice slowly 
until the extension time is approx. „9 sec, then put up- Ia toh back 
into operations 


(5) Cycle the gear thru extensions and retractions and slowly adjust the 
variable orifioss until extension and retraction time is „9 seconds 
and the extend orifice is approx. 1.5 times the area of the retract 
erifics.* (Sco note) 


TEST II (Ref, Table I) 


(a) 


(b) 


(с) 


The PURPOSE із to obtain „9 seconds operation from zero С to 26 шіп, G 
фо Max, "QU, missile loading on single launcher stand. ` 


CONFIGURATION; 


Same as for Test I except add external loaders, 


TEST: 


(1) Slowly add external load and adjust rostriotors as required until 
at soro @ Max, "0" extension and retrastion time is „ seconds. 


(2) Repeat (1) above except add external loads in small increments until 
2G pull-out at min. "Q" ів reached. 


(3) Ropeat (1) and (2) above until „9 sesonds maximum retraction & extene 
sion timo id maintained throughout the ionding range without change 
in restrictor settings.* | 


TEST III (Ref, Table 1) 


(a) 


(b) 


(e) 


eNotes 


The PURPOSE is to obtain „9 seconds цах, extension timo for full rocket 


—. ——— 


olage and „9 seconds шах. retraction time for half full and empty 
2-35: раоһарә from zero G to 2G min. "Q" to Max, C 


CONFIGURATION s 


Same as for Test II oxeept use rockot package loading, Rocket package 
C. G 4s 7% inches below and 7.3 inches aft of eylindor to drag arm joint. 


TEST: 


Repeat 196% II охоерё with applicable loadings, If orifice readjustment 


48 nosesaary tost II must be repeated with the now settings. This may require 


gompromisa settings vêk will requiro rorun of Tests XZ рай 4155 


1% нау be посаѕвагу to change res trie tor settings between extend and retract 
operations to sim-late restrictor ghecks. 
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TO: С. 4. Rother ege 


1887 IV 


This test to bo run on tho 8-94, 6 bay stand, coneurrent with Tes ts I, II 
е III, 


(а) 


(ъ) 


PURPOSE: 


8 


fo determine spring constant of armsment məohenism and mounting structure, 


(3) 


(а) 


(š) 


(4) 


TEST: 


Measure tho spring constants in ineremeats for one side bay and one 
conger bay thru the rocke package 6.6, direetion of loads for contor 
bay as follouss (C.G. located 7.1 inches below & 7.3 inches aft of 
fwd launoher attachment, ) 


(4) Extended position 


Side load with respact to airplane 

Longitudinal load with ғовроо% to airplane (not missile) 
Vertical load with respect to airplane. | 
Load іп direction of impact for extending mechanism (200 
from verte) 


(5) Retracted position 


Side load with respect to airplane with launcher 1 1/2 
inches from up position. | 

Side load with respect to airplane while gear is up and 
locked. | 

Load іп direqtion of impact for retracting meshaniem (189 
from vert, 


Рог side bay spring constants repsat ) and ) above. 411 loadings 
to be in ecorrasponding relationship to meshanism as for center bay. 


In the sido bay with the mechanism extended apply 1107 eouple leads 
(2650 "/7) normal to the operating plane of the mechanism. ‘The 
forward lead is to be applied down and inboard and is located 7.1° 
dircetly below the launsher forward attachment 2n the plane of the 
посһапівт The eft load is to be applied up and outboard and 48 
located 7.1" dirostiy below the launcher aft attachment in the 
plane of the mechanism. 


In the side bay with the mochanism extended apply 173# normal to the 
operating plane of the mechanisu located 8.5” forward of the launcher 
forward attachment along the missile center line. | 


Š Points of Deflection to be meacured shalt be coerdinated through 
уйй бр rows 


% 
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TO: C. J o : Rother | | me 
TEST IW (Continued) 
(e) NOTE: Unless speaified limit the load to 3002 side and 500# vertical 
and 600% longitudinal. 
‘TEST V 
This test is to be conducted conourrent with Tests I, II & III & om tho 8-04, 
$ bay stand. . | и 
(а) PURPOSE: 
To detormino the effects of friction and def lee Men on méohanism opore tion, 
(b) PEST: | 
Determine hyaterisis of cylinder forse & pressure V.S, actuator stroke in 
inches and drag brace position in degrees, With up- la teh removed, 
masuro foregoing with rocket load while slowly retracting and extending 
gear, Goal to be retracted and extended slow enough to prevent cylinder 
back-preseurs from causing an error in results. 
TEST Vi (Ref, Table I). 
(a) PURPOSE: 
То татып tests II & III on а 8 bay basis to determina readjustment 
necessary to aompenasate for system & structural effects. 
(b) CONFIGURATION: 
Using either the fud three bays or the aft throe install external leaders 
and instrument the center bay. | 
(в) Repeat Test II & III except load all ihres bays and use the airplane 


piounmatic system. 


TEST VII (Ref, Table I) 


(а) 


(ъ) 


PURPOSE: 


Determine if structural. and time requirements can be met thru the rangs 
from «96 Go 1G min, ë max. "OT ие 


CONFIGURATION: 


Samo ag Test VI, 


зет С ی‎ A 
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TEST VII (Continued). 


(o) 


TEST s 


Some аз Test Vi exsopt continues to slowly increase external loads from 
926 min "0" to «8G min. "9° and from zero "5" max, "9" to -1G Max, "Q", 


NOTE: fest conditions on able I marked с to bo run first for preliminary 
adjustment if necessary. 


TEST VIII (Ref. Table X) 


(a) 


(b) 


(e) 


PURPOSE: 


Determine effect of full суво operation; 1) oxtead fud bay, 2) retracg 
fud bay and extend aft bay simultaneously, 3) retract aft bay and alse 
to show that tho side bays are within operating & structural limits. 


CONFIGURATION: 


Same as for Test Vil, 
EST: 
(1) Repeat Yost VII oxcept with full sequence аз deseribed in (a) above 


and move instrumentation from the contor bay to the side bay. Mae 
rosord pe ECL вв time for enter baye 


INSTRUMENTATION: (Фо bo rceorded on all launcher operations) 


(a) Cylinder Port pressures taken between the restrictor and the eylindor, 

(b) Cylinder position. 

(o) Air spring position. 

(а) Ascoleration taken on tho fitting for the eylinder and drag arm in vertical 
and foro and aft direetion and on the aft leunshor attachment fitting in 
the vertical direction. 

(е) cylinder Рогсо Бу calibrated strain gags on rod ond. 

(2) Up enubber pressure. 

(g) Up suubber forcesby calibrntod strain gage instrumentation. 

REQUIREMENTS : 
(a) Rotrastion time to bo 0.9 seconds mox, from sero G to 29 min "Q" te 


вох "07 for misstlo and half ful} rookot padece and for emoty package 
a launchers 


GONVHETIRaSD 
28 November 1954 


20: С. Jo Rocher ofo 


REQUIREMENTS: (Continued) 


(b) Extension timo to S^ 0,9 see, max from zoro "0" to 26 шіп "Q" to max "Q" 
for missile and roskat равкаде„ 


(о) Following valves aro not to bo exoseded from +36 to «10 min to max 70" 
missile or roskot loadings, (1/2 ор full rooket loading) 


Dorm (1) impact dom = cylinder forse 8200} tension or 1728 compression, 
Up (2) sylinder force of 21384 tension, 

(5) Up snubbor fud 10587 or 4000 pai, 

(4) Up enudber aft 8877 or 4000 рві, 

(5) Cylinder snubbing preesuro, 


Extond port = 2000 pai» 
Rotrast port = 4000 psi* 


“Hote this must bo computed for dash pot effect and cannot bo discotiy reaorded, 


(а) 231 tho conditions of tont VE та VIII to be mot without readjustment or 
change of orifieon, 
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PHASE V LOW TEYFERATURE TEST 
OF AN Ғ-102А AIRCRAFT 
IN THE CLIMATIC FROJECTS LABORATORY 
PROGRESS REPORT NR 3 (-209F TEST TEMPERATURE) 


Genera]: 


1. All testing was done at a stabilized temperature level of -20°F, An 
engine start was made and stabilized runs were made at idle, 60%, 70% and 
75% rpm power setting. Functional checkout and testing in accordance with the 
applicable technical orders were accomplished on the air conditioning and 
pressurizing system, the high pressure pneumatic poser system, the oxygen system, 
the flight control system, the wheel brake system, the landing gear system, 
the nose wheel steering system, the speed brake system, and drag chute system, 


Engine Operation: 


2. An engine start was attempted using the МА-1 starter with the sonic 
nozzle, A Hamilton-Standard air valve was not available so the start was 
attempted without it. After two false starts, a broken wire was found at the 
Starter relay. During attempts to repair the Ъгеж, the relay was shorted 
and rendered inoperative. Since another relay was not available a hot wire 
was run directly to the ignition poser relay with a spring loaded off type 
switch in the cockpit. With this arrangement a successful start was made, 
Hydraulic leaks were noted around the "0" ring seal of the high pressure 
filters for both the primary anl secondary systems and on the suction line 
poing to the primary system pump, While tightening the latter, the case 
drain line from the primary system pump was struck with a wrench, causing it 
to leak through the hose. It is noted that all flex lines are rigid at this 
temperature, During the start, the continuously indicating parameters were 
recorded on the photopanel at two frames per second, Stabilized engine runs 
at idle, 60%, 70%, and 75% rpm were made and all the photopanel data were 
recorded, No heat was obtained from the cockpit air conditioning system during 
these stabilized runs. 


Cockpit Temperature Control System: 


3. The operating times for the manual operation of the hot air by-pass 
valve in either direction without the engine running was 12,0 seconds, 
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Cockpit Pressurization System: 


4. Ап operational checkout of the cockpit pressurization system gave the 
Ë ` 


following results: à 
Cockpit Air Cabin Air Test Acceptable 
Pressure Reguletor Safety Valve Results Valve 
Control Position Control Position 
"TEST ONLY ALL OFF" "FLIGHT" Cabin air safety valve relieves 
1.60 psi 1.45-1.70 psi 
"TEST ONLY ALL OFF" ` "GROUND TEST" Cabin air safety valve relieves 
5.00 psi 5.25-5.50 pei J 
"TEST ONLY ALL OFF" "GROUND TEST^ | Air flow to maintain 5.0 psi 
3 8.8 3.5 ppm 
"TEST ONLY DIFF OFF" "GROUND TEST" Pressure maintained by the Cock- 
pit pressure regulator 
4.50 psi 4.90-5.10 psi 


All of the above test results were obtained using a canopy seal pressure of 


18 psi, Leaks were noted at the same places as during the*709 and+20°F tempera- 
ture levels, 


Hich Pressure Pneumatic Power Systems 
5. The leak in the high pressure pneumatic power system which developed 


at the +20°F temperature level still exists. Further attempts were made to 
locate the leak by isolating sections of the system, 


Oxygen System: 


6. The oxygen system lost pressure at the rate of 1,0 psi/hour over a 
48-hour period compared with the acceptable loss of 1. 3 psi/hour. 


Plight Control System: 


7. The following cable tensions were measured with no hydraulic pressure 
on the system and no rig pina in place: 


Control Cable Tension (Pounds. 
Aileron Inner 32 

Outer 32 
Elevator Inner 32 

Outer $ 
Rudder “ Left 28 

Right 22 

2 
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The specified cable tension at this temperature for all cables is 33 pounds. 


8, Тһе folloving deflections were read using a hydraulic test stand: 


Test Results Standard Valve 
Elevons Left Right Left Right 
Trim: f 
E. Take-off 5.50 5.50 5.00 5.00 
Nose up 10.30 11.00 12.50 12.50 
Nose down 2.1D 1.50 2.00 2.00 
Left wing down 2.10 2.50 3.00 3.00 
Right wing down 3.10 3. 0 8.00 3.00 
Bull Throw: ? 
Nose up 22.00 22.00 * 25.0U 25. 0 
Nose down 9.00 9.00 " 16.0D 10.00 
| Left wing down 6.50 6.50 9.00 9.00 
| Right wing down 7.00 7.00 9.00 9.00 
| Nose up - Right wing | 
| down 17.0U 32.00 16.00 34.09 
| Nose up - Left wing | ` 
down 32.00 „ 17.00 34.00 16,00 
Nose down - Left wing 
down 2,5D 15.50 1.00 19.00 
| Nose down В Right wing 
down 15.50 1.50 19.00 1.00 
Rudder Test Results Standard Valve 
Trim: 
| Take-off 0.28 0 
| Left 6.9L 7.51. 
| Right b. AR 7.58 
{ 
| Full Throw: 
| Left 24.01, 25.01. 
Richt 21; „ОВ 25.08 


9. Breakout, full throw, and friction forces were recorded on а photo- 
panel using an instrumented stick grip and instrumented rudder pedals, 


Whee] Brake Systems 


10, All pneumatic pressure, except tbat in the drag struts, was bled from 
the airplane. In this condition the brakes were actuated several tines. The 


ar 
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force on the brake pedals ап] the air pressure at the brakes were recorded оп 
а photopanel for the conditions of initial braking action, maximum breaking force, 
and several intermediate points, 


Landing Gear System: 


ll, The landing gear was retracted using the minimum pressure required, This 
pressure was 1200 pali, The landing gear was extended using the minimum pressure 
required. The pressure was 700 psi for the main gear and 1700 psi for the nose 
&ear, The operation of the gear position indicator and the landing gear warning 
light was satisfactory. The ground safety switch and the emergency gear up 
switch functioned satisfactorily. An emergency gear extension wes completed 
satisfactorily using 1200 psi in the priority oystem only. 


Nose Wheel Steering: 


12. The air was removed from the nose wheel strut and a jack with a turning 
plate was placed under the nose wheel, The strut was compressed until the steer- 
ing limit switoh was deactuated, In this condition the steering was operated 
successfully several times in each direction, When turning to the left, the 
limit switch failed to actuate during the first three attempts. After that, 
operation was normal, Stiffness was detected in the switch, 


The Speed Brake System: 


13. The speed brake was operated during an engine run, No difficulty was 
noted. 


The Dra; Chute System; 


14. А functional check was accomplished on the drag chute system. With 
the drag chute handle in the jettison position, the grip in the jaws was 
greater than 0.19 inch and the force required to pull the "D" ring from the 
jaws was 52 pounds, This force dropped to 40 pounds after several ac tuat ions; 
however, the specified force is only 10-25 pounds. Since this test was not 
run at warmer temperatures, it is not known definitely that this is а tenpera- 
ture-caused discrepancy. With the drag chute handle in the deploy position, 
there was no grip in tie jaws, the "D" ring could not be pulled from the jaws, 
and the ripcord pins were pulled vertically approximately 2,5 inobes,. With 
the exception of the force required to pull the "0" ring from the jaws, all 
Operations were normal. 


CONCLUSTONS 
Qa DN 
| 15. From the tests conducted at this temperature it із concluded thats 


a. Hydraulic leaks can be expected at the high pressure filter "0" 
ring seals and through low pressure hydraulic hose that are moved around. 
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b. No heat is available from the air conditioning system during 
engine speeds below 75% power, 


c. It was not possible to obtsin the specified control surface de- 
Ғ1ес+іопз. 


А. The nose wheel steering limit switch failed to operate properly. 


e. An excessive force was required to release the drag chute "D" 
ring fron the jaws with the control handle in the jettison position. 


RECOMMENDATIONS 
16. There sre no recommendations at this time, pending further investiga- 
tion, 
Z 
Prepared by: OHN E, SHUTTER и. 
A. 15% Lt, USAF 
F-102A Climatic Test Project Officer 
Eglin Air Force Base Detachment 
_ — Z LTZ 
Colonel, USAF 
Director of Flight and All-Weather Testing 
Hq Wright Air Development Center 
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Мешо to: T. H. Chadwick | ГА 5 Š [PIE р 
From: W. L. Dittmann 
Subjeot: Cabin Pressure Fluctuation and Ventilation Test on Low 
Pressure Pneumatio System Test Stand 
i, Turnose 


> £ 

F - 102 РО Ei T= 

A. To determine, objectively and subjectively, the R33 pressure fluc- 
tuations in the cabin caused by sudden departures from several selected 
steady state conditions. Conditions selected will extend through and bee 
yond those anticipated in flight. 

В. To determine the extent und effect of air contamination caused by the АТМ, 

С. To determine the relative sound level of the incoming cabin air. 


ІІ, Facilities 


А. Palouste СТС air source. 

В. 8-82 test stand ani related components. 

С. ATM assembly with alternator, generator, and compressor mounted. 
D. Cabin model with flight type air distribution ducting. 


ІІ, Test Pro 


The system will be checked cut and a detailed test program put into effect by 
regular test personnel before the test series 18 initiated. Similar tests will 
be run with various selected observers in the cabin during tests, Observers 

notes and comments on phenomena experienced during test will be recorded and 
correlated with tést conditions or changes in one conditions. 


jum 
The detailed test procedure vill be as follows, Le ` < 7 Pha, Р 
Ons ad 4 

À, Start Palouste. Open air valve and set Sd 250 fay бу: Š $ / А и 
B. Start АТМ and monitor data for proper operations Я Shay VUE D "UN 
C, With Palouste and ATM operating properly; feq , zum „Karo Q4 | 

l. Open cabin bypass valve. Жер # А ah fre e 

2, Clase canopy and lock. n3 9% 


2 

3, Add load by stages up to 30 hp. a 0 
4. Close bypass valve slowly to avoid sudden pressure о рыр Un 
5. Observer make notes on noise level, air contamination, and offi: 

. pressure, The observer will make comments as necessary throughou 
2 the remainder of the test as conditions are varied. 

г Add 4 hp. Drop 4 ТУ e 
7. Repeat III 6 еа 40 hpo VE (b | | 5 a | 
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8. With zero hp, add and drop 10 hp. 
9. With sero hp, add and drop 20 hp. 
10. With zero hp, add and drop 30 hp. 
11. With zero hp, add and drop 40 hp. 
12. Open and close bypass at 20 hp. 
13, Open and close bypass at 30 hp. 
14. Open and close bypass at 44 hp. 


NOTE: The observer will signal the test conductor if at any time he 
wishes to discontinue the tests. 


IV, Instrumentation 
À complete instrumentation leg is attached. 


Prepared by 22 22 ТА 


B. F, North 


T, Chadwick 

М. Dittmann 

H, Dunholter 

G. Lemke 

B. North 

E. Shannon/R. Kuhns 
D. Watkins/R. Nau 


W. Withee 
Model 8 P/O 2 
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21 April 1954 
Р. 8. Chonboro, Contraeto 
Dynenic Tent Газйрсеп for Medel 8 Toots in Crourd Support of Flight 


Test Program. g 
p.102 PO File No qe 


After a caroful check vith Encincoring Test Laboratories and the 
project offico, I find that thors instruronto oro to bo wod for 
high frequency (to 2000 ey) vibration reagur ang and ronitoring 
tooto for tho new J75 turbino engines. 


Procont ezuipoont for lev frojuoney roncoo (to 209 cy) 40 rot usable. 


The engineering dopartoont fesala thot this surchooo mast bo oxpedited 
at once in ordor that roculred tosto cay ba сссліпфоа, 


Ian curo thit thio Aden бокс tian 9422 clarify tho oltuaticn. 


І am enolooing tho rough draft loft ty Ит. Fothjo which I ch сито vill 
no longer bo needed, 


P. 0, Colbresth 
Earginceriny Donartcont, Moterial 
Coordinator 


со: R. C. Gaibreanth 
B. R. Hoover 
B. Р. Strong 
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14 May 1954 
Memo to: Model 8 Project Office 
From: W. L. Dittmann 
Subject: Request for Additional Man-Hours оп Model 8 Projects at the 


Propulsion Laboratories | Е. 102 7 
| . PO File № 7-7 


Additional man-hours are required to continue operation of the Model 8 engine test 
stand and the Pneumatic System test stand. Original estimates were made on basic 
test programs which were not completed due to higher priority tests and vendor equip» 
ment development dictuted by an accelerated flight program. 


A partial list of the unscheduled operations which have been performed and estimated 
man-hours expended by the Propulsion Laboratories, are listed: 


Function Dept. 31 
43 Ramp 
1, 9-57 Engine Test Stand AWO 5192, EWO 9801-02, SWO 4650 Engr. Assist 


Is бәділе, 4420111 was sent back to Hartford to install 
A/B, later, rework on replacement of the followin 
components were necessary: engine fuel control, A 


fuel control, transfer valve, pump and plumbing in- 
stalled and removed three times from test stand, 200 400 


2. Engine #420178 - A/B burned out due to spray bar fail- 
ure. Installed twice, reran some tests. Engine show- 
ed oil bloweby. Reran test with reduced oil quantity. 


Engine rejected. 200 400 
3. Engine #420190 = Two engine air inlet duct failures. 

Inlet duct investigation added to program. Engine 500 500 

torn down for inspection due to duot failures, Не- 

run of engine. | 200 400 
4% Bleed valve governor troubles. ` 300 600 
5. Investigation of engine rpm trim change with und with- 

out airplane ducting. 300 500 
6. Engine #420178 - Engine returned from factory, rerun 

and rejected. 200 500 


7. Added ATM tests using the engine test stand. 150 250 
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i Function Dept. 31 
| 43 Ramp 
| I, 2-57 Engine Test Stang (Cont'd.) Ener. Assist 
| 
8. Engine 420191 - Engine inlet duct failure. Engine 
removed and sent to PAC. 200 400 
| 9. Rerun Engine #420178. Vibration problems on pig- 350 700 
| tails, hotspots, changed fuel controls. 011 con- 
sumption too high, reinspected diffuser, rejected 150 300 
engine again, 
10. Rerun of Engine #420190, new diffuser shroud. 200 400 
| 11. Engine #420233 - Excessive oil consumption, removed 200 400 
| for overhaul. Rerun after overhaul, accessory gear 
box leak and fuel pump failure. 250 350 
| 12. Engine #420226 - Checked out but program interrupted 
| во engine could be used at Plant 2 for mock-up. Ree 
installed engine to complete engineering tests. 200 350 
13. Renovation of Shaw Estes stand and control house, | 
design und checkout of more complete equipment 200 600 
| 
| 14. Miscellaneous delays in receiving parts, instrumen- 
| tation, Removal of parts from engines being tested 
for support of ЕАҒВ progran, 200 600 
15. Premium hours due to accelerated programs 500 1200 
| 16. Testing of five produetion engines for Plant 2 at 
| 200 hours per engine. 1000 3300 
| SUB TOTAL 5500 12,250 
i ANO 27545 EMO 9935, 800 4261 
| 1. ATM speed control development. Repeated operation of 
| several ATM's and governors. 300 500 
| 2. High pressure Kidde compressor. 011 system breathing 
at altitudes. Vibration problems. 200 300 


3. Modification of АТМ oil system for oil breathing at 


altitude. 150 200 


Page 3 
Function Dept. 31 
43 Ramp 
II, Cabin Pre tion, Heat Ventilating Test S _Engr , Assist 
Cont'd. 
4. Shortage of parte, and Pslouste Air Turbine Compressor 300 500 
5. AiResearch spill valve CVAC #397 development. Anti- 
swirl vanes. 250 350 
6. A Research mass flow valve OVAC #264 development. 
Fluctuations. 100 200 
7. Testing of water injection system, 150 250 
8, Modification of the Vapor Heat control system. 200 150 
9. Cabin pressure regulator f/121-1, repeated malfunctioning. 150 250 
10. Rework of test stand to conform to airplane changes. 
Addition of stutic test cabin and canopy to the test 
stand. 600 1000 
11. Premium hours due to accelerated programs, 200 300 
SUB TOTAL 2600 4000 
III, On the basis of the unscheduled operations listed in paragraphs I and II, the 
following additional man hours are required to continue operations through 31 
December 1954. 
1. Engine Test Stand, AWO 5192, EWO 9801-02, SWO 4650, includ- 
ing 8-84 Power Plant Test Program Proposal dated 18 May 1954. 
6500 8000 
2, Engine Test Stand (testing of remaining 10 production 
engines for Plant 2). No AWO available at present. 2000 ` 4000 
3. Engine Test Stand, 8-91 configuration. AWO 5492, 
EWO 3920, SWO 4650. (These man hours are needed to 
replace time charged to the 8-84 configuration as per 
direction of Planning & Estimating). 2500 5000 
4» Pneumatic Systems Test Stand, AWO 5194, EWO 9935, | 
SWO 4261. 2500 5000 
WID:mj PP » 2 2 - os 
co: W. L, Dittmenn 
R. Bayless 
W. Dittmann 
H, Dunholter 
J. MoPheeters 
H. Stuteman 
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lh 
Introduction Е-102 РО rid "ON 


This memo covers a rreliminary survey of possible methods of 
iuproving the present АТМ syster test facilities at the seaplane ., 
ramp. At present, es ential sreurd performance evaluation of the . 
low pressure pnewnatic syste: із virtually at a stan isti]] because 
of the 1.65 of ramp tect facilities. То date the bulk of the testing 
has bauen done Бу usin” + Palouste ras turbine air compressor ss а 
source of hieb pressure air to simulate the J-57 bleed air used to 
drive the air turbine rotor. Frszmentary flicht safety tests have 
teen accomplished usin’ the Palouste. Limited supplemental data 
have been obtsinod by operitinr the АТМ ayster in conjunction with 
the 2-57 еп»іле on the t at stand. 


Cif^ieulties vith m-charical operation of vendor corponen*s have 
been forme end correcto; durin- the fli-ht test ргоргеп. Currently, 
the system is пррагз Ту aprratins satisfactorily in test airersf*, 
^o far &'1 mulfunetions that have огсиггед have been traced to damaged 
эт irproperly oreratine vendor components. This trial and error method 
of correcting malfunctions durinx а flicht test ггортал could have 
been eliminated by zn ade us te round test program, The system hes not 
yet been cubfected to the extreme conditions of flisrt for which it 
wis decloned, Neither Мая it beer sated to conform to the rigid speed, 
peer outrut and refrteersticn requirererta of the tactics! weapons 
<уѕ еп of vhich it 12 furis ental part. The evelustion of syster: 
perforrance сап be arco beg ir „ стузогу manner by flight tests, 
but ground tests will perrit better sontrol of &eimulsted conditions 
төге aceurste data, and pervit Ze*ziled evaluetion of each of the 
system's cemponents, se well ав the согр| е system, Further, flisht 
testing co^ts and hazar а to opessting personnel өп. equipment sre 
obviovaly -reater thin for ground test-. 


The apparently satisfsctory performance of the АТМ system during 
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AiResearch ATF at simulated : 5. . tons not yet tested. It is 
ever rave neee ry Же trom taat the, аз yet, unproven Нудгоа? ге Ark. 
2огуа г plans to o bur” f u nur funzec rrorran of facility 
елігпліса durin the vort five wears, Butrrs ?ае4114-іеа that would 
ара от Пу test the Ai’ peter will not be ауа able until EFS 
wieren; the 15071 8 prowd teciinc at be corpleted by early in 1755. 
The object 2^ this suv; мыз to invectipate equipment additions te 
the гы; Tucility that шге rend“ available, vil? ктрраз the rinin 
an alk tert re Aran. er,, an? ve;res-rt the rinimur jm cast. 
II. ғ. Майын wer 
1. The ots blowers nu. used at the ranp will de srtisfactory 
for п suction source te sirulite aititude test conditions. 
z. А Euffaic blower and 3 гот fires heater now installed at ! 


Tant I will Ое aatisfi.^t^vry to aimulete the ran air source. These 
units are row being mounted on now ble rla‘forns te the Mec! er 21 
Test “Group. 

3. Thore are two alternate nethous of Sur lying the siruls ted 
Бізед aic, neither of whieh is j recently ava lab at San Piero. These 


bee ат. on / / nra weater тачу 
equirment, This inetalletion is the better choice and 
зад s lew ef wlatior Ff + vide rar re of PFI] 1 eoncitions. 


dec m ro et ensina with air ertracticr plus hes er. 
This installation will allow tistino over б much narrower 


rence uar tre Ineustrial comprecsor source end vill present. 
more tudrt-n-ree on? ingtalistion diffieulties. It will 
nllow wller penges of testing and better reliability than 
TRE: Preven? sir)? rer. 


Е еве 
The 2 mal) FET eCS ЭРО: по" the esspleta типе 
c? Біраз monüitions. It .5 possible, Dad ta t ct over a narrower 


* 


rance ^7 dit ing un! er- whe a EE ty the естгіпіс “ight 

renge eith accor тави Те secures, The tosta Mich should te accomplished 
are: h. dyn ic Perf rener? the АТМ, coerse and fine sreei control, 
syster. pressure Зупапісз, te perature 20ntrol, cabin rres- ure fluctuation, 
and hartiare Jesion chenves. Before invest! at ine the possible rethois 
of Баса tity expansion, chert r wor: madz t2 show whet wd € desiralle 

Г; terms of air terperatur^, ргавзиге and weicht flow for teatin the 
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"ы, tect gm ee axaf сред “eair 526 are listed on Fig. 1 
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Pil nge and shed prove far tore reliable.  Approxir..tely 5 - Š 
| поп ве 29 22.47 Lee ip “че 17 hours cf 4-57 testis. 111 reet 


tha ова Аве of het fed, 


ГА 17.1? pa 7 Tare e- ^'rreecesorgs аг ег Air “source 


-n — 2 - jane 


The зір еблегелетт-т will vrt r elininste the r зей 
for 2-1! testine, APPT IATL! y e lo months of fscllity tectire 
rloc EF" hour. of time cr the 4257 will be гестігей to meet the 


nb setivan of 59%, (A). 


' There аге a nurber of methods 9? ізггоуітгс the prosent fnael'lities, 


a 


Ц 

| 

| 

| 

| 

| 

| 

| IV. Ето fiyet 
| Those that rave heen consi иес nro listed ін low: 
| 


CONFIDENTIAL 


-— — 


ANALYSIS 
PREPARED BY 


CONS 


t HECKED BY 
REVISED BY 


— — —ͤ— —  — — —— — v ee — — 


e 1% си Кы 
гессоғғ t, Joli es 
T£ * $ = uu aei 
+ , " " " 4 
* 2 " 
Ire 274. d xo oM. UCM 


са (UP et ire. uis 


TER "n . 
ab ME ех j> £ * aoa 
TI are СІ» ا‎ Ым ` ^L Tav" 


OE wee res orn AI Ave 
ty Isch engine 


ba IPE tel or: eres" or 
en томтте 
ther Име, 


Sth z 


ғ амы өтедім А Тж За. 
The гаш, ‚7 NFI 
E тор Ol Ff. ыз 
д. а ЗЕГЕ s 
--- de m —Ó— — 


ae ee uo. буро 


*- — 


‘(DATED VULTEE AIRCRAFT CORPORATIC 
БАМ DIEGO DIVISION 


+e v че = г 
N -- 


PAGE f 
REPORT NO. 
MODEL `` 
DATE ^^ fer 


Ф 


ANB e a - Surti m 
Ç жо“ v гриф 2. Roots 
SIS ms or Nos tay tlowars 
š е oai ghor uins . ortho uper- 
raant nip “harper 


% 


ЙЕН e T 


2 chaining birh pracscure air 


ane Lest ваза ut ys 
from to sgto;ndpolntg of relisbil ty вт? meintorance auld be an in- 
dustrial . Mi 5 = IC rsi элн Wa = 2.9 
ITS. /s e wre resuirad at 4} tent cell, the-s ure б number of nant ina- 
ре. ат ве bed Це ла 


я 
Bem r^ 7 LE 
.. L 


n Lens! LO 
тгазсог 
delivoren plus ss ly Кз ертен 


, 2 ` „та“ x5 ^ 
he ге. . гей Ғог 88 ane Ce ck ale сар 
1. 1 5 ыла за Е 
thal this powcr suppi ап. 

mun үч етее ма 

4 E + ЖҚ ^ 
+123 int. the в lue „ ly 
+ 2 5 2 РС + + n 
^ Ще! дам... . + + >. + - 
moct : 


w 1: wil p 2 * Е у 742 д>? 1. 
Theres ere. uso nt 

di wn. 7 

de Ly 


engine 
appre г - oY 


I yU pa^ 


упр. IF install ala Y. 


Ше set Ха е 


E те “J - 11. atgay apt! $ T 2 dat л ^ 
à 


var 2351795920 
214,506 delivers, 
Thes з BETE уугу ог” 
harge, 


siml on a miyen резіер Seat ipe a 
эх ету 71,000 

‘lan ehsrge . алоб." я Sut sould 
tation. There fe i raggi "bil ty 


{IIA езе ae 


4 мі” 
ane 


obtained fror compeny Рат. И the 
HAART GN PI ровер aat ра Аро 
a ) a пиши а boa 
„ r ONT азот would 


‘had. This would be а heavy duty type 


горен а (CÓ меттүү A eee 

па в Tke EOP SFU mit carts 
the 315 СЕМ opit ayprovirate 
52.2 


The price 27 tre 


FOC owe oes 


CONFIDENTIAL 


—— — - æ - 


ANALYSIS 
PREPARED BY 
CHECKED BY 
REVISED BY 


сом 


эле “ри ren 


с 


2 
at 
- o - — 


New recirrz2-i: 


present unlu xr 


precisely. 


EXE! 


x 
| 
x 


'120€/n5., эпе 716 ^ 


26009 or a tota? 


~ 


. x ре, 


п 


ceruri"y sf 2. 


^m extremely serious 
The FI“. ^nt reri rorprospnsirs. 


=“. 
ae 


turbo corpressorr shauld leak Vere, 
level of the ATM crster сво tha 411 Jecbape of corpressore із at 


^ 


5  iOATED VULTEE AIRCRAFT CORPORATI... PAGE 7 
SAN DIEGO DIVISION REPORT NO. 
MOOEL ^ 
DATE ^: ‘r, 


CONFIDENTIAL 


sort to del wer 1.0 Iba а" зза wold be, OC, 


аа %% / ͤů p! ce . 

Alen roasiLl: t- rent fet TT мрке ope nt vates estimated 

эу в loca] 2a:r*tvzetop te ba 27 "Эле, be on Т.А. rar te 

ңе rO, The 520% o отъ ли thes rr. ferg 1.2 The ва 
air suprly woul] ar; чегі су 7, r. Пімо FOC СЕК at 


; plus installation costs of 
These rent 1 eecrressers ате brown 
t > gseure? thant thee 


meni rata Bin Turm, 34 


a - 


Tr et RON mo. 


anr 


—— — 


* 1. 
еи 


x“ 


The present ramp res s will deliver .06 Tbs «en. 


kh ` eT аа x а 15 
охай 9 is 


tle to zu ent ‘his by adding eam 
Г IL nív/cec. Bared on consideratione similar 
Dat c7 4 pei re- duty electric driver osr- 
17243129, and neu ГПО CFM ап 315 Г 
{° reh gen, 117 O00 17 rented. 
rreblem is oi: in the air. 
int-lereable amount of 211. 
ізіг n small arornt of oil, he 


Tre precise ^11 tolerance 


^^. 


+ трагтга 4313 


and needs further investication, The arount that, 


can ba геготей br use of viter trers ^r filters is nleo unlnown 


A norpressor £?ter^^c^er and water trep costine aryrorimn:tely 


P3000 wilh голо. 74) of the yster се vm" `l as the me‘srity of the 
oil. Nearly rri ta 251 art weter тачста? woul? cost атетох пл. tely 
66ССС. New ciri cating or terng eovrressor га Шар ст should 
prove s tir гу ith the JINA Syst Та Aha present тетг 

coi Жеспотв wound prob tty Teo mira the Seer та, 


E The cir ron the соитгеезота will be arprexirately 25050 if 
| чу ре: стог іс es, 2v rt глат ту arbient air tarrerature if 
an aftercooler i- used, it vill be nareeadery to heat this air to 
| TOC? Oke . e The best retho? iR a 
сөгсетсізі hea ehur се" tava, 241 f heater тоя nr arproximately 
.12.072 inct tied. ағ othernote method із 5 таг да: сони вот mounted 
іл the apply pire. Tho "ntter, “hone тале", heater shoula bo less 
costly than the 2-7 rern hte but fers the disatvantares of 
слое пос sir оп? 2 reatar rragmre lesa in the heater, There 
is а strony po-silility that s ^сгтапу fut sed bester wi)? be 
available in Janu.ry 1757. In this event, it would be дева тате 
' to use a ramjet l. ter іг t'e irterim rerio’, It i: tentatively 
Los FF 


eee eee EAE 


e e e eee 43447 


x. 


ANALYSIS CONST ATED У JLTEE AIRCRAFT CORPORATIO PAGE “ 
PREPARED BY SAN DIEGO DIVISION REPORT NO. 
CHECKED BY MODEL 
PEVISED СУ DATE „Г. 


а — —Ñ 


CONFIDENTIAL 


— 


The 2-47 tutaet Los в lower см rrescor rressue «езі» 


CC u о ERIS nr t ж. ыс; 
PILLE MEA T +, а RT 
я Pi я 
Н 
t 
| ш! йз RES a юга зу. 
| 
Sher рлсе М ß ee ety Goren Ja a ту то 
| MC Ae ii dis “he 27-47-20, nf, ^v 27 en. ines are ns dare toore mist 
| 1 ӘЛ хай ав ^n Lol: . . The 2-27-17 із alec nyai ble, mst 
| “Өс (roa Xe ia ka ссе” е ер Төп, зак ӘЗ ВО ло 
| ТЕЗІ ase whergu $58 GA oss Қона Becwaplle nent rel: eta. 
| 
| 
Ahar Tore подова с ele , Yi., 3 
| плом bhè pressure: ret ier ports for vert sone 
| VVV VVV = sf niy уш 
| Ur 083 000 оо ЖИ V0 eae tad 5 pete 
| VVV uc Тез de е жале ule eer CUL d 
(Dit I et l!!! “II I I I P балы io MOON LU D. OT 
i oct ХАР} iror 10 e Cos ot база euros ther operating ue E mee 
desir Dl. 907 of - caf, Thuc 2 eur? to be little noseibility cf 
JV в 
| ро нета Tho v eue M up ме rT Сс fre 
SSBB ра Cer ж, TE TAET “he 
t 11 d ИГІ roet of the едт 
| о. 
| 
| Tae J-47 3 1e=l apas taw er teure із syrreorimetely АБСЕ. 
i This “з теуабиге ig hi.“ оп. to allow Кавала avor a Рагу 
| (Je ead eal ie STIRS ое вы wes. le Teter hte аға 78 
! racer. ende. j Shee cose" hester mn Co yen gee Wa va torbo- 
' icto Jacky np s / "ды пое ы 
| 
eese. 11 «f Xo st ie the ai сгтечанте Ти rera of 
a POs а rly ит ß / v4 
| See i ere. све opa Š wot CCC 
| nn ) kiv opeta ui ge бое 
| аг oss] the septerlne f кан this turb- imoevcharper in- 
| BZV DP ̃ V /// ĩ аа 
i fe поет gtir: the 1122 , The uf eren rper should «ice Le 


: 
га 
(53 
b^ 

4 

^ 

А 

t 
> 
r 
Ё. 
г” 

4 
% 
}-: 

n 

+ 
ғ” 
9 


^ 


^ я £ RIA Jw riw rV қ 
Se иа пара ер wp npraebreesepe 
mi ғ 2 ^ `. oP “4, ... 1 - - ` M 17 ~ 44 
пе wee ef the rr: ti orf and the spare уйге rp "за ly 

ы аз = y РА | m дар n 5 ` ара 2 š n a зе т z 

BS Tle nt Sengri w; LL PP ß ER 


— — v —k———— —U——ä6 


— — 


ANALYSIS 
PREPARED BY 
CHECKED BY 
REVISED BY 


x 
| 


x 


CONS DATED VULTEE ARRCRAFT CORPORATIL , PAGE Š 


SAN DIEGO DIVISION REPORT NO. 
ә MODEL а 


. “ / 
DATE 2,2/54, 


— — — —äͤ — T P. 


CONFIDENTIAL 


EL PIST Tee Ciel ere о ке {Ка . НАЗОВУ 
“Тоз d dd escrcaa d nyo further investi- 


“te > + к^ ы 
. “ 4, ' - 
І% has beer Duscested thet а compresccr from e 2-57 be used, 


^ 


re operating <плтгасфет 31771 „Р these сортгозсоге require thet they 
opari ta yt fw l етос 56-2 елі, FFC 
SURE ооо bos aah Pete hes ai sen ө the J- 57 Сир, i.e., 
the acm Loto enpine, 


Fr^* the foressing Изсле іст, the eonpresso?r surply deing 
rer tea eorrressors, а heater, inf Liter zern is the best еһсісе 
Ре РЕ трета. CoNe "xe ANS еее: 
da epaeraree Te male u , ея espera ing 
ron ditior, Ae ara node]. ts рту rar ranp ir lad“, The 2-47 
Offene an cfr сзечігсе thet ің etter then ths crasent fror the stond- 
гәйгез cf га, Toit o7 air бө ізегеі, pressure, and tecrerature. 
It mar net тате the erst ist ef ed] тетер e found with a recipro- 


CER Де PPK ee do : 


B. Lew Pressure 


А Ги Ра erer ста stloc 4% Ser Meen thet will deliver 
lbs. ^f air/see at 277 ОВОС bei ethiont when used on 2 със“ ісп 
yster., The Flower от? on eneirs ariyer іл ben rouantel on a 
portaille rie br the eretreer in- test Jab. This blower о пау be vept 
st thu reer, Por c t3 be the rast 


Ве. 
pnl біте haster, ales aval Їз at “en Tieto ig being mounted 
bo изв] fer Heating the sir to ASCE, This 
Hester must be user on the сит? ла side of the cor: rear. There ід 
ne m 6 We emo по Wo жона беа oa T ut erorar i cc tat ш line 


ғ, eomm. am 24 we 7 A 
te L “ - 300 i 2 


лет Be челе ec Phe kapeni ox gu E ӨТ BE IS SAFE 
VVV Ta re ^l. ordent p "P. rx nir айтты an «exce Ins 

зет tat Yanan += Pie e,, ͤ 15 instat гану AF if 
aT e езе тке Ша . erence. 
THic we" 1 —=asent тола Зере ettan дъ“ том rel problers than the 


ig fi aoa hasta p, hut nicht prove the rant bre tous. The same 
heater ~t sht 180 Ко iced tn bart the “oho tres ure ear . Му. 


The low presgure sir 15 ттетер?іс N shoes by a (ес ejector 
orersto? ty plant air. metio of thls aprwraturc ovuli be із- 
proved атам ту Pe а вене yririy Alre It would 


CONFIDENTIAL 


ANALYSIS CONS. JATED vULTEE AIRCRAFT CORPORATIC PAGE 12 
PREPARED BY SAN DIEGO DIVISION REPORT NO. 
CHECKED БҮ MODEL ` 
REVISED BY DATE ` "s ' 


NTIAL 


not furmist the run ^ ^F ur] “б Гоа od pressures drors svallalia 


with tha Let ul. blower. 


q 4 t 


There is a pos ib. its, the. 15 Та СЫ із use], the exherst 


G 


+ 
па 


я. De цтей to liy во. ia ква e. y: SE s о 
- а “ 1 t . в ...” Е бк. l. .. 4 = M í v Ж ” “с 


1 Йо нау. Tria ИВМ асар hac net le n investi auten релацза of 
b Кр | „ Е ь 13 : 


(Ер: *x a days із utad however, it should be rore fully 
inv’ gates 


The present kocts blowers are satisfactory аз now used, There 
ів 5 pessibliity ‘het if a daî? ig instelled, a turbd sur cv атрег 
could be ve зв в sation Siure, thus ollowing the Roctes losers 
to be used as u low preseure sir source. ouch в sysver is AI lex, 
however, aral bis nof есеп investi te. Бог Por, „E. қас ben 
согбасозі ва to its і8авісііісу. 


+ 
89 * 

АА u , > 
47% x) 5 : 


IFIED Б Е. Т. Сагдлег 


D | 
94 Dat | 
Si KRLLy 9 12-1 кі; % і 
Lig by: | T TEX., 2-66 .he^ked by Ñ 4 ) b НЕЕ КЕШ 
Е е . r d ا‎ 0 

kh. N . Е | ept., Date 1. <, Wot ting 


нас,  aprroved by 


at 
— 2 


— 


co: 
Mouel à F/O 
Hnover/ n. Tiles 
FE VIE (horno File 
L. Hartshorn - Fl 
FIrepuision Lab 
nerui Yes. i 
Hutch/Watking 
Air. ier 
Thermo File 
Dunhol ter / Chapman 


SACLASSIFIED 


` + 
И | Й ұла 
— — — А 


i 
1 


+— 4 — M 


пуст ина 
| i Mu gu bt yj" тарт әгі u ye ay 
' Зее Kry i C" Hach c^ 


. 


б, 


Е. 


я d * mu 
4 $E - р E 
2 - ] 
‘ т { 
| я ' - ' id 
" ' 


+ 


1 
1 
1 


= 


ea Дада 


----ы- ғ i р iue Eb p | MT k „ же i — 4 


1 


Неа в | M „ = 
АЕ —— рр 


i 
— 
i 
TEE 
! 
- + 
| 
1 
us 8 
T | 
фан +. Ma - v 
ы ` i 
ы р . 


3 

i 

— 

j d 

— — — 
NE 
— جا‎ 
4 
' 


сай E | } 4 t | | И 


k. |. - IE: PET — HEK! - A . PS — К. 
— rng Ж Be N a с> "ote m Ë — 
Е = 2 - А 2 Е ВА Е E — p Ар МЕКА 8 — Оқы, орали йа, 


=-=: 


me E ere 


nnr G FY y 
lir z Ji re (gs үй ин ре фр EL z air gash ей 
320 HF KETILir о LaBEM со" 


EN 


= — 


--- -- — — 


СІЗ 


7 - | 
т : i Я " ; е 
за ا‎ — TEC Да |. 
t a 
' 
жатса А | 
à 


- Be 


a 


. 


zt 


! < — 2 | у — 
Pei пр dus 
| | 
{ ' 


егесі 


iE 


y. 
ХЕ 


PVE uS 


SECURITY INFORMATION 


Tan aq TIFA гоувец рәв EHO duminoo в 4344 eunsse KBL, 
тои DTI 9294 WIV Sú? TISO- Əy} o вогизцо эритоцт тош ор pus seyeuTyss цёпол eae дытозәлој елі 


“ ‘AGERUSP alus 
өшү] Зитдәәпігрпә се bus J лызығыпыср 


+ 
"OH р ` DOE 000*€ 34888 E 
"Qui Е JOQSCe: ое“ DON е On ду-р th 
қы % 
Е 43824 R 
(Tusa?) 
вве 40 "ox T 0004çZ; 2003 о бос“? O00 T HOT (емер Z 59 
іпесәсі 9 
(rt) 
550% JO O { QoS LE: (* JUO'c 00:47 OOS ‘FE Що ‘mek Z °S 
2-3 <. зцевал y 
5 g 24 Ме Ее š (21332912) 
"ош j can ‘еф 000“ X жо, ори abe a, CIC “ат UOT мәү °7 
E COEM AES EAM. 
взет TO . J3e ЕЎ 005 600%. ES 7 . Jod ^ot LS rb) “Зисо 
| D ; ftl тишд Z ]É 
| ( ce sert) 
взе ло "cu | оз; os 002. gao T 900% опа“ of duro TAMAR € е 
É | (9124211) 
SN тош ¿ 000' 20% 000 900946 0005 ooo “TE E c MeN СТ 
( teu *ou € - 1 PRY) 
әшті, Tea e — (ләГсеәу) тъче. 14 T 
Alsat еп доввел од 18401 лефем лозвец ттезвит хопвел од 1802 51065611 QJIH су 
| "үе ун 
ОЗМ! MRINDS 
9 % E eae, TE * X VAROO | 
r: T fear MÓN "-——— —— ڪج ڪڪ‎ 


EEE Webb VULTEE AIRCRAFT GORPORATTON 57) oel, 7 Ж 


1 Diego, California 


APR 28 54 / | 
F-102 >< ML 


Date: 16 April 195) 


Subject: Meeting to Establish Test: ing Program for 8-88 


Pneumatic Test Stand 4/16/51 


Attendence: Clements, O'Hare, Bard, Banks, Pickens, Weianan 


and Hen Linger 


Following program was agreéd upon for 8-68 test stand: та 


A. 
B. 


ce: 


B. 
е 


Це Мо 
Complete electrical testing, г.102 POF 


Run Бой stroke curve on forward center launches by applying 
full retract pressure on the cylinder and measuring postition. 
ча. force to hold gear. 


Set-up equipment to apply extemal loads to missile and 
Pocket. package: 


Complete papit gb upsbumper, 


Re adjust snubber to reduce final velocity on retract from 
1.57 to l.2& Rad. /Sec. 


Ineteti „„ ana run „ тесор@ of ubong 


ч А-а 


on "ететі. ‘conter | hay pe ni 


Determine spring contant of structure for Genter aft. bay 
with launches $n retracted position, 


It was agreed that по дупето tasting would be conducted 


таты 


on the aft bays even though structure Ав different and 


pneumatic lime Lengths are shorter. 


Clements 
01 Hare 
Bard 
Ranks: 

PI ck ets. 
Weisman 
Mel linger 


= — — 
+: 
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SECURITY INFORMATION 


gen 1454 C Consolidated Vultee Aircreft Corporation 
Е-102 Sen Diego | Californie 
..eRONCT | 
Date OEl ar 1954; \ 


PROGRESS REPORT 
ДЕНА T766 PNEUMATIC AI ARMAME NT TEST STAND 


Installation of armament displecing mechanism is complete except for one 
set of displacing arms which are currently installed in the small test stand. 
The small teat stand is now being used for preesetting armament displacement 
eylinders for the first two production airplenes. The armament displacing 
cylinder snubber pressure exceeded specifications during extension testa. 
Cylinder tests have been suspended pending analysis of test data and rawork of 
cylinder ports ard spools by the vendor. 


_А functional check out of the test stand із in progress and should be 
completed January 9, F-102 PO File No === 7 - 7 
CHEDULED FOR WEEK JANUARY 11 = 26. А 


lo Demonstrate miasile displacement operation for Hughes Aircraft 
representatives, 

2. Installation of air loading devices. 

3. Conduet tests to determine the accelerations and natural кешу 9% 


` *m the missile and displacement system. 
; 1 
: 
/ Test Project Leader „7 
| RAAB Bt 


се: F.B, HT - 
T. Chadwici/H. Height 


G H. O'Hare 21 G.J. Rother 

M. Dublin . | . A. Bard 

J. Short Mecho Sees Files 
Strong/Files 


SECURITY ENFORMATIGN 


CONVAIR а 
"A vd sion of Ceneral names Corpofacion 
Sen Diego 12, California 


„ още UNCLASSIFIED — 


Air Materiel Commana | Lon 23-203 
Weight-Patterson Aly force Ease, Ohio 16 Deeentber 1957 
Page 2 
Enclosure: (A) Convair Specification 8-07226 Original through 


Revision "C", Mndeme - Plastic, dated 13 May 
1957 (Confidential) 


(в) Convair Drawing 8-75401 Original through 
Chonga "AP", , Radome 


Le The subject equipment in used in the МОТ Subsystem of the 
Aircraft and Weapon Conbrol System of the subject airplanes. 


2, Enclosure (A), revised in accordance with the requests of 
Reference (o) except as noted below, 15 resubmitted for Engineering Approval 
of tho latest configuration. 


3. Paragraph ib of Reference (а), requested that Specification 
ER. TIO "A" bo specified in paragraph 2.1 of Enclosure (A) in Мец of 
Army Air Ғоусав Specification 10856. 1% should be noted that MIL-R-7705 "A" 
is not атласа е to the contract by date. Therefore the present radore 
asserbiics are being mamafhetured to Army Alr Forces Specification 40856 
which is applicable to the subject contracts. Radomes manufuctured to 
this specification are not required to meet requirements for altitude cycling. 
liowsvor the Altitude Cycling Tests performed on the У-202А radome under 
separate conbract are considered applicable to the subject rvedome for reasons 
of simllerity (see Enclomies (В) of Reference (b) of this letter). on the 
basis of the foregoing information this Contractor considers the above referenced 
change neither applicable or xequíred. 


l, Paragraph le of Reference (s) requested that paragraph 3022.11 
of Enélosure (A) be revised to specify 75%, jn lieu of 70%, as the minimum 
init for the onc-umy trangmiesion as specified in MIL-R-7705A. The statements 
pertinent to the applicability of MELeR-77G5A also apply in this inatanee. 

Tt should also be noted that F-100A rodomas девет ей by Reference (e) 
feuturing a 70% minirum average nose transmission valw were approved by 
Reference (d). Paragraph 3.2.2.1.1 of Enclosure (А) has been mvised in 
accordance with the results of the latest Research and Development Program 
on the F/TP-102A redomen. Пойошз 8-75401-807 manufactured in accordance with 
the revised specification meta or surpasses the T«4102A minimum алого от 
Dr one-way power transmission for а 20 degree сопа — с about the axis of 
гейопо and 865 for the remainder of the window * ee 


be declassified when 


letter of tronemittal to LNG LA ¢ Chane 
documents are detached. | Зес 2 2 254 W. > 5 / £j E 
Sia. ГА 


То: 


5. 
of Reference (а) would require ECP action. 


с ONVATR 
A Division of безгә, YVysamies Corporation 
San Diego 12, California 


Commander Lere 76-8133 

Air Moterlel Comand log 13-1043 

Wright-Patterson Air Torce Base, Ohio 26 Decenbo: 1957 
Page 3 


Incorporation of changes outlined in paragraphs Wm ang Је 


6. Enclosures (А) and (В) Geserithe the subject ragome assemblies 
ani are submitted for Engineering Approval. 
CONVAIR 
А Division of General Dynemies Corporstion 
(San Diego) 
x 2 
L. Е. Ottem 


Senior Project Inrineor 


Distribution: 


АМС (6) ч/3 Encl. (BH) сору #51, 
52 and 83 of Enel. {A} 
AR (3) copy 181,05 and 86 of Enel. (A) 


Dayton Office (2) 
Contracts 

J. J. Alkazin (3) 
Қ, Le Benson 

Lio Moore 

8, D, Berling 
Eng. Files 

Spec. Files (2) 
Model 8 P/O (3) 
W. T. Dortance 
D. 6. Moody 

L. E . Massie O 3ew, 
. Boyce Z A 
Е. Soltesz $. 


latter of transmittal to be 
declessified when documents 
ате detached 


CONFIDENTIAL 


"m CONVAIR ui pex 
A pid Доп of Generel Dynemica — “суа = = 7 oe = 
"EP . (San Diego) 


7 | е 
| „ 20 August 1957 м. 
TE/okl 


Subject: Contract AP23(600)-31174 
à Convair = A Division of General Dynamics Corporation 
Sen Diego 12, California 
Model TF«102A Aircraft 
AFCS Wiring Changes = Atteck and AILAS Modes = EGP 549 


Тез Comianior, fir Materiel Command 
Attention: MGPHFC 
WrightePattergon Air Force Ваза, Ohio 


Vias Offices of tho Mr Force Plont Representative 
San fntonio Mr Materiel Area ewe 
Convair = А Division of Genaral Dynemios Corporation K 
Sen Diego 12, California $ * 
Reference t (а) Mr Force TWX SARSP =6+1056-É dated 25 June 1957 Š e 
| © 
Inclosure; (A) Engineering Change Proposal 549 with Exhibit A eoe 


1, By Reference (a) Contractor eubnitted ECP 549 which proposed to make 
necessary revisions in the ТР-102А alreraft to provide AFCS compatibility 

in the Attack and AILAS Medes ав в result of Hughes Aircraft Company SCP 0310. 
Submitted herewith as Inclosure (A) їв the formal ECP 5/9. 


2, The accomplishment of WP 549 on 24 ТР-АОРА адгохей во S/N 56-2356 through 


56-2379, will result in sn area increase of (12,960 to the target price of Contract 
AF23(600)-31174, ` 


3, Contractor hap excluded service action from this proposal due to the fact that 
the intent of this change will be accomplishment under Contractor's Service Action 
ECP 5522, 


4o Sabsequent to the submittal of Reference (a), Contractor was authorized to 
incorporate ECP 549 as proposed by CCN 7N-7941 (123) dated 9 July 1957 


O ` o 2 


Tos AMC 25 13203982 


to Gontract AF33 (600)-31372, Contractor shall submit the firm cost proposal 
for tho eecomlishmant of ТОР 549 within the preseribed tims limit, 


CONVAIR- 
А Division of General Dynamics Corporation 
(San Diego) 


Po 8, Ghanbers I | 
Chief of Contract Administration p 


сез БОР Distribution 


| с. (A) to 11-2-3982 


i Firm Name and Address е ENGINEERING «Э Blank) 
fl" € О N V A I RS | CHANGE PROPOSAL 
| A DIVISION OF GENERAL DYNAMICS- CORPORATION- FOR 
| | 3 АНА BULLETIN NO. S90 
1 EC? NO. DATE CONTRAST NO.. ARTICLE IN PRODUCTION Í (LEAVE GLAMK) 

NAHE OF MAJOR COHPORENT | [CONTRACT EPEC, но. | CONTRACT SPEC. AFFECTED | CLASS НО. (LEAVE BLARK) 

2 | м-тот SYSTEM | Che E 

MEN Т. Yes Е | uo =: 
3 PART OR LOWEST SUBASSEGBLY AFFECTED PART WO, AMO HOREL OR ТҮРЕ (IF АНТ) AIRCRAFT HODELS AFFECTED 
MISCELLANEOUS WIRING | | | "n TFLOZA 
“TITLE OF CHANGE | СТ RECOMMENDED PRIORITY. 


AFCS WIRING CHANGES = ATTACK & AILIS MODES 
NATURE OF CHANGE 


GROUP "B" 


SEE EXHIBIT "A", PARAGRAPH А 


“DATE RERUHIED AT 
ca ROS. T 


“REASON FOR CHANGE [include explonations of items checked in No. Š below or. Бу exhibit] ° Г CHANGE (Check One} 
| i [REQUESTER вису. 
` ll PROCURING ACTIVITY из. 
ЕЕ INITIATED BY CONTRACTOR 

zen WITH a са 
ров l. LIN. sre: 0. 


23 [r РЕ FOR umantieracrosy 
RESORT (ВО FORD 58383. 


SEE EXHIBIT "A", PARAGRAPH B 


ESTIMATED GOST PROPOSAL FOR CHANGE IN PRODUCTION [For purpose of allocation of funds) 
O | ссмтвлст aF33(600)31174 24 TF-102A A/c $12,960 (ares) 


ESTIMATED GOST PROPOSAL FOR KITS OR PARTS [Fer purpose of allocation of funds) - 
NOT APPLICABIE | u 
ITEMS AFFECTED BY CHANGE Tea, appropriate Blocks) 


OPERATING Г] HIWACHANRE- OVERHAUL 
i са 


В SAFETY ГІР БОЙЫН ЕНЕ [1 PERFORAAMCE PROCEDURE YETHORS 


WEIGHT à BALANCE 


Он CONTRACT WT, Г] TOOLS 8 EQUIPMENT П HAINT, PROCEDURE | Г мес LIFE 


“AIRCRAFT DATA AFFECTED (Check appropriate blocks} 


[1 PILOTS. HANDBOOK [1 ERECTION k MAINTERAR GE Lis *TRUC7URAt НЕРА!Н, rj PARTS CATALOG 
DATA OTHER TF THAN AIRCRAFT AFFECTED (List publications and engineering deawing numbers only] 


L SPARE PARTS EXHIBIT 


“ESTIMATED EFFECTIVE POINT IDERTIFICATION AND DELIVERY DATE (if fim, oo indicate) > 


| 24 TF-102A A/C АР S/N 56-2356 through 56-2379 


tS SERVICE BULL. OR T. O. 


RECOMMENDED 
Ors El sol 


| bots CONTRACTOR RECOMMEND THAT CHANGE BE MADE N 22 
ON ARTICLES ALREADY DELIVERED TO PROCURING ACTIVITY | Пе Êlxo 


Te] REASONS FOR RECOMMENDATIONS шүк кай 
| TO BE ACCOMPLISHED UNDER ECP 5522 | Nees но 
IS THE CHANGE RECOMMENDED FOR— ` INCORPORATION IN. МТД | pm CI} wo 
| ... INCORPORATION IN FLIGHT SIMULATORS Г} | 
Lines И, 12, 13 shall Бе completed only í for changes when the. contractat recommends er the procuring: activity directs that the change will be retroactive, 
ERIAS NUMBERS AFFECTED (AF and Novy contracts} | 
12 ESTIHATED MAN-HOURS ТО SOURCE OF PARTS — APPRORIBATE DATE KITS AND PARTS WILL DE AVAILABLE = 
4| THE FIELD р | BATE CF DELIVERY 


| | | UST SPARE PARTS AFFECTED ВУ CHANGE 222 


PORN APPROVED BUDGET BU EAU МО. 22-R996.1 ' СОМУ МЕ-50 Form 17040.) 


I 
J 


B. 


Go 


D, 


EXHIBIT "A" 
TO 
ECP-CAC-F102-549 


AFCS WIRING CHANGES = ATTACK AND AILIS MODES 
ҚАТТЫ О ANGES 


This change proposel consists of the revision of five (5) harness drewings, 
three (3) ciroutt diagrams, two (2) connection diagrams, and four (4) installation 


drawings о 


REASON FOR CHANGE: 


| The incorporation of this change ia necessary to provide AFCS wiring compati- 
bility with G.F.A.E. units in attack and ATLAS modos, and is the result of Hughes 
ECP 0310, 


The weight and balance changes resulting from the accomplishment of tho 
instructions contained herein are negligible. 


There are no Specification Change Notices ao a result cf this proposal. 


- +— А 


oo 4 
RECEIVED 
JUN 2 11957 | 34 JUNE 1957 


а 


ғлов | Ира ая 
— F 102 PO File e ZO 


COMMANDER, AIR MATERIEL COMMAND 
ATTENTION: MOPHYC 


WRIGHT«PATIERSON AIR FORCE ВАЗЕ, OHIO | 
AF33(600)=311%%, | 
CONVAIR = A DIVISION OF GENERAL DYNAMICS CORPORATION, SAN DIEGO 12, CALIFQRNIA. | 
lo PURSUANT TO AMA BULIETI 390A, ECP 549 13 SUBMITTED. THIS ACP IS INITIATED BY CONTRACTOR | 
AND IS MANDATORY CHANGE TO PROVIDE AIRCRAFT WINING COMPATIBLE WITH ОҒАР UNITS, 
LIVE J, = ECP-CACeTRiO24e549,; CONTRACT AP22(600)-311745 AI IS TH PRODUCTION, 
CONTRACT SPECIFICATION NUMBERS 2D=8.004A. | 
CONTRACT SPECIFICATION 15 NOT AFFECTED. 
Ир 3 е PART OR LOWEST SUBeASSEMBLY AFFECTED: MISCELLANEOUS WIRING. ] 
AIRCRAFT MODELS AFFECTED: TFe102A AIRCRAFT. | 
A TITLE OF CHANGE: AFOS WIRING CHANGES = ATTACH AND ATLAS MODES. | 
. RECOMMENDED PRIORITY: “В? 
NATURE СР CHANGE: THIS PROPOSAL CONSISTS OF REVISION OF FIVE (5) HARNESS 
DRAWINGS, THREE (3) CIRCUIT DIAGRAMS, TWO (2) CONNECTION DIAGRAMS AND FOUR (4) 
INSTALLATION DRAWINGS. 
GFAE IS AFFECTED, (SES LINE 2) | 
LINES = REASON FOR CHANGE: CHANGE IS MORES ТО. PROVIDE AFCS COMPATIBILITY IN 


CHANGE IS INITIATED BY CONTRA 


STOR AS NOTED. 


70) ТЁРЕ ot Seer Q и 


| ERG = ESTIMATED COST FOR CHANGE ТИ PRODUCTION: CONTRACT 4F33(600)-31174. 
TWENTZ=FOUR (24) TT=102A AIRCRAFT, 812,960 (AREA). 
LINE 7 NOT APPLICABIZ 
LORE = ITEMS AFFECTED WILL BE FURUTSHED AS SOON AS DETERMINED, 
IDEO e ESTIMATED EFFPOTIVITY POINT: TVENTYeFOUR (24) TF«102À AIRCRAFT S/N 56«2356 THRU 
56-2379, 
LINE 10 e CONTRACTOR DOES NOT RECOMMEND THAT CHANGE BE MADE RETROACTIVE TO SERVICE ACTION. 
SERVICE БІЛЕТІН OR 7.0. NOT RECOMMENDED. 
RECORD 720. NOT RECOMENDED, 
INCORPORATION IN MUS 15 REDONVENDID, 
INCORPORATION 17 FLIGHT SIMULATORS 28 RECOMMENDED, - 
AUD 33 = NOT APPLICABLE 


2% GCN. AUTHORIZATION IS REQUIRED PROMPTLY TO MEET THE EPFFECTIUTTIGS AM COSTS CONTAINED 


ШЫМ сти 


ЖОР Distribution 


; Bu sw 

vt Dudley Но Digges 
Manager of Comtraets 

OFFICIAL | 

Сәзесе Е. Bestwick 

Colenel, USAF 

АҒ Plant Representative 


M 
4. 
АМ 


B © со i V à R Q 


P d 
A Division of Genaral Dynamics Corporation жене“ 
(San Diego XA алаа Э 
Қ É 262 
OUT f 


EM T FA AA ГИРЕ 5, 
Е 102 РО File Мс 5. P 10 June 1957 


Subjects Contract AF 33 (6000-1174 
Convair ~ A Division of General Dynaries Corporation < < 
San Diogo 12, California | 
Model ТҒ-202А Aircraft. 
ҰО-10Т АҒАС-НАС Program = TF«102A Changes and Snap=up Capability 
EOP 550 


Tot | Commander, Air Materiel Command | 
Attention: KCPHFC | | 
Wright-Patterson Air Force Base, Ohio | 


| Via: Office of Air Force Flant Representative 
San Antonio Air Matoriel Area 
Convair — A Division of General Dynarics Corporation 
Sen Diego 12, California 


References (а) Convair letter 11-2-1952 dated 5 April 1957 
(о) АМС Meeting of 9 April 1957 
(е) CCN MSN M6827 (106) dated 17 Мау 1957 


Inclosure : (А) Enginsering Change Proposal 550 with Exhibits "A" and "В" 


1, Submitted herewith ав Inclosure (A) 4a ECP 550 which proposes to incorporate 

the latest "G-l0T Fire Control System changes as a result of the AFAC-HAC changes. 

By Reference (a), Contractor informed AMC that subject change was forthcoming and 
during Reference (b), verbally proposed this change for an estimated cost of $300,000. 


2% The accomplishment of subject change on ten (10) TF-102A aircraft, S/N 56-2330 
through 56-2339, will result in an estimated area increase of $324,000 to the price 
of contract АҒ33(600)-21174: A profit of $24,000, computed at eight per cent (87), 
haa been included. 


3. The preliminary unit price for service action kits to incorporate subject change 
on 101 ТР-102А aircraft ia $505. This price is based on the purchase of 101 kits and 
consists of the following costa. 


Engineer ing $ 15 
Preparation of TCTO % 
Handbook Revisions 171 
Parts and Other Charges 283 


TOTAL UNIT PRICE $505 


@ 2С е, 


To: АС = 2 = 11-2-2825 


4. Contractor has reeaived GCN authorization, Reference (с), to incorporate subject 
change ав submitted herein and shall furnish the firm cost estimate information within 
tho prescribed time limit. 


CONVAIR 
A Division of General Dynamics Corporation 
(San Diego) 


= 
B, Coggan, Wes! President, 


cos ECP Distribution 


- —  — s MM À—À —À = — —œgOQUAHöœ— — — —— — h — 


Incl, (A) to 11-2-2825 


Finn Nomt and айға | ENGINEERING Leave Blank} 
С О М У А і Є) | CHANGE PROPOSAL 
: A.DIVISION OF GENERAL DYNAMICS CORPORATION FOR изт UY 
(БАН 0160» АМА BULLETIN КО. ЗВО 
Uf Ec? но. OATE EONTRAGT KO. , ARTICLE in PRODUCTION | (LEAVE BLANK) 
САС-Р102-550 6-10-67 АЕ33(600)-21174 ІШІ: = Око 


| НАМЕ ОР MAJOR COMPONENT СОНТААСТ SPEC. НО. — Se AFFECTED | CLASS NO. (LEAVE BLANK) 


2 ELV TRG SYSTEM | 70-8-00ДА Lle da 
PART OR LOWEST SUBASSEMBLT AFFECTED PART MO. AHD MODEL OR ТҮРЕ (IF ANT) AIRCRAFT MODELS AFFECTED 
MISCELLANEOUS. | ТЕ-102А 


IE OF CHANGE MG-10T APFAQSHAC PROGRAM - RECOMMENDED PRIORITY 


TF-102A CHANGES AND SHAP-UP GROUP УВ" 
NATURE OF CHANGE CAPABILITY я 


| 
E 


SEE EXHIBIT "A", PARAGRAPH A 


GFAR AFFECTIO CATE REQUIRED. AY 
CONTRACTOR'S PLART 


| | | E] во CI May 1 
REASON FOR CHANGE {include explunaticra of items checked. іл No. 8 below or by exhibit) CHANGE [Check One} 

REQUESTED B 

PROCURING ACTIVITY | U Á— 


[x] INITIATED BY CONTRACTOR 


5 SEE EXHIBIT "д", PARAGRAPH В |. CONFIANCE WITH HEW са 
FOR . SPEC. ИО 


2 r PI FOR ret idee 


3. (оте NOTEN 


| ESTIMATED COST PROPOSAL FOR CHANGE IN PRODUCTION {For purpose of allocation of fundi] 
6 Contract AF33(600)-31174 (10) ТР-102А | $324,000 (aren) 


ESTIMATED COST PROPOSAL FOR KITS OR PARTS (For purpose of allocation of funds) 


| 7 
| ITEMS AFFECTED BY CHANGE [Check appropriate Blocks] 


101 kite at $505 per kit. 
COMBAT “| OPERATING I8YERCHARGE- OVERHAUL 
SAFETY Г] EFFECTIVENESS C PERFORMANCE PROCEDURE Ë] AGILITY L] ern 
i EIGHT & DALANCE 
Е 8 H CONTRACT WT. | [] TOOLS a EQUIPHENT = ЕР: MAINT. PROCEDURE __ Сз PARTS EXHIBIT LJ SERYICE LIFE 
ae о AFFECTED (Check appropriate blocks) 1.0 .1F-102 (туа 
4 EI 102(7) 8-1 nu :202А-2-41, -12 o STRUCTURAL REPAIR [x] PARTS CATALOG М“ 


г DATA OTHER THAN AIRCRAFT AFFECTED (List publications and engineering drawing numbers only] 


| | | | | | 1 


ESTIMATED EFFECTIVE POINT IDENTIFICATION AND DELIVERY DATE [if firm, го indicate) 


9 (10) ТЕ-102А aeft, S/N 56-2330 thru 56-2339 


— 


DOES CONTRACTOR RECOMMEND THAT CHANGE BE MADE RETROACTIVE | ka Ont: 
ON ARTICLES ALREADY DELIVERED TO PROCURING ACTIVITY [z] Dno Each res Jno 
$ RECOAD T 


10 REASONS FOR RECOMMENDATIONS RECOMMENDED, 
SAME AS ITEM 5 ABOVE Гый 


15 THE CHANGE RECOMMENDED FOR— INCORPORATION IN M.T.U.'S Г] ve Nú 
INCORPORATION IN FLIGHT SIMULATORS YES Е во 
Le- 1}, 12, 13 shall be completed only for changes when the contractor recommends er the procuring activity directs that the change will be retroactive, 
SERIAL NUMBERS AFFECTED (AF ond Navy cν,οẽ, aa aa ЫНАНСА 
Т (301) ТҒ-102А aeft. S/N 54-1351 thru 54-1370, 55-4032 thru 55-4059, 
| 56-2317 thru 56-2329 and 56-2340 thru 56-2379 


ESTIMATED НАН HOURS TO SOURCE OF PARTA 
ACCOKPLISH GHANGE Sit GF 
‚| THE FIELD P 


— — е a HnFPS —rn ws — 


LIST SPARE PARTS AFFECTED BY CHANGE 


APPRORIMATE DATE KITS AMD PARTS WILL ЗЕ AVAILABLE 
—À — . 
FIRST KITS œ — < — — — <] ПАТЕ OF DELIVERY < — ш < < 


SEE EXHIBIT "B". PARAGRAPH А-2 


— — - —— — — HÀ 


— 


— 


FORI APPROVED BUDGET BUREAU НО. 22-1098 1 CONVAIR-SD form 1794C-1 


— ———O—IIL ج ا‎ де де 


2 Q | | С) Incl. (A) to 11-2-2825 
| EXHIBIT "A" 

| “ 

ECP-CAC-F102-550 


MG=10T АҒАС = HAC PROGRAM = TF-102A CHANGES 


А» NATURE OF CHANGE: 


This proposal consists of the latest MG-10T Air Force Armament Center = 
Hughes Aircraft Company changes to be incorporated on the ТГ-102А aircraft. 
Approximately nineteen electrical harnesses are revised and various б.Р.А.Б. 
electronic units are replaced in the new aircraft configuration. In addition, 
a resistor block installation is reworked and the angle of attack transducer 
installation ia revised by relocating the hole in the door. 


NOTE: For accomplishment of this change in service see Exhibit "В", 
Paragraph D. 


В. REASON FOR CHANGE: 


Thie change is proposed ав a requirement necessary to provide an improved 
MG-10T system as developed during the A.F.A.C. = Hughes Aircraft Company program, 
and to incorporate snap-up capabilities. The incorporation of this proposal will 
provide compatibility for the ТЕ-102А aircraft and the latest Hughes Aircraft 
Company electronic changes. 


С. 


Not Applicable 


Do SPECIFICATION CHANGE NOTICES: 


Not Applicable 


“EXHIBIT "Во 
f TO 
 EGP-CA0-2F102-550 


\ 


| Qua. (A) to 11-2-2825 


MG-lOT АРАС ~ HAC PROGRAM = TF~102A CHANGES 


The following data is applicable to the service action portion of this ECP, 
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“Denotes Hughes Aircraft Company 88 numbers o 


(unde term ned ) 


436121140 
2463221130 
2463321130 


263139150 


#/,63239=140 
2463873140 
36309130 
2363105120 
#423079-130 
*466013-110 
*4163113-110 
*455128-100 
9463004110 
4563655120 
84230112130 
#423914130 
%%63036-100 
#463086-130 
*463018:-130 
#468191-100 
%,62355-120 
*468291-120 
#/68391-100 
%;68491-100 
63155-130 
$463983-130 
#479046150 
#423247-110 
305-120 
#163072-:120 
#63009-110 
9479096-140 


Rebistore- 
Amplifier 
amplifier, A 


, Amplifier, ' 
Amplifier, 


AL ok eT ° Roll Control 
А.С oft „То Pitch Control 

"АРС. | 

Attitude Memory 


Relay’ Assembly; Automatic " pile 
AFG Š; Rack 


Test | Sob, МЕ „6 of ° 
Panel Arden: Control 


Attenuati Ty у 


ЕЕ, 


Computer, Navigstional Air Data 


m Computer, Air Data Control 


Computer, Air Navigation 
Box, Interconnect 


Indicator, 


Control 


Recelver| Trans. Radar 
Control, | Amplifier 

Relay, Parameter 

Control, Computer Flight Data 


Box, Radar 
Regulater 


Power 


Scope Control 

Regulator, Voltage 

Regulator, Voltage 

Regulator, Voltage 

Panel Assembly, Antenna “can 
Grip Assembly, Flight Control 


Controller, 


or -151Соп) uter, Ballistics 


Aititude Differential 


Relay Assembly 
Control, Reder Indicator 


Amplifier Electric Control, Rader Antenna 


Test Set ee 


(G P. b. e) 


Ae 


e 


EXHIBIT "В" TO ECP-CAC-F102-550 


SUPPLY DATA: 
2. SPARES AFFECTED: 


30 


(Continued) 


None 


4%  XDISPOSITION OF REMOVED PARIS: 


x 


r 


"Return these parts to etock for possible reuse on other 


aircraft. (Hughes Aircraft Company part numbers.) 


Part. Number 


*#Unknown 


4463121-130 
#463221-120 
%463321-120 
*463139-130 
#463239--130 
*463873-130 
*463294-120 
*/163105-100 
*423068-100 
54232079-110 
8466013-100 


. *463113-100 


1423128-10 


"463004 100M1 


1463455-110 
#423011<-120 
1423014-120 
%,22236-120 
#/63086-111 
#63018110 
%463191-100 
#463355-110 
*463291-100 
#463391-100 
#463491-120 
#463155-120 
*/,63083-110 
*479046 -140 
#23247-100 
*463057-111 
*463072-110 
*463009-120 
#/79096-130 


Grip Assembly, Flight Control 


(А) to 11-2-2825 


| Ф Inel, 


Page =2= 


Not Applicable 


Reslstor 

Amplifier, A Et «Е oT © Roll Control 
Amplifier, AC.F.T. Pitch Control 
Amplifier, AcF CS. 

Amplifier, Attitude Memory 
Relay Assembly, Automatic Pilot, 
AF C. S. Rack 

Test, Set, АЕ „С бо 

Panel Assembly, Control 

Cooler, Air Gyrator 

Attenuator, R.P. 

Computer, Navigational Air Data 
Computer, Air Data Control 
Computer, Air Navigation 

Box, Interconnect, 

indicator, Control 

Receiver, Trans. Radar 

Control Amplifier 

Relay, Parameter 

Control, Computer Flight Data 
Box; Radar Power 

Regulator 

Scope Control 

Regulator, Voltage 

Regulator, Voltage 

Reguleter, Voltage 

Panel Assembly, Antenna Sean 


Computer, Ballistics 

Controller, Altitude Differential 
Relay Assembly 

Control, | dar Indicator it 
Amplifier, Electronic Control, Radar Antenna 
Test Set т 


“Тар this part at once for disposition аз adminigtratively 


er condition condemned property. 


| 
| ; 
| 2 


В. 


Co 


D. 


ә | Inci, (A) ` : 11-2-2825 


e | Ө 


EXHIBIT "B" TO ECP-CAC-F102-550 ` Page -3e 


KIT INSTALLATION TOOLS Ri QUIRED: 


None 


12 U TE $11 


It is estimated that a total of 86 man-hours and a crew of two men will 
be required to accomplish this task on one aircraft, 


MODIFICATION. DATA: 


The following ctep-by-step procedure is required to accomplish the intent 
of this proposal. 


1. Rework two harnesses in the cockpit arca ав follous:; 
во Harness (3=63714), Armament Panel to Disconnect = add one wire. 


be Harness (8-63719), Armament Panel Disconnect to Panel "Y" = 
add one wire, 


Rework Harness (8-63738), Center Forward Splice to Panel "X", by 
removing SF 12724 20. 


2 


3. Rework Resister Block Installation = Delete one resistor end add 
three resistors. 


4% Revise Instrument Panel 839001 by changing GF. A. EC part numbers, 


5. Revise Angle of Attack Transducer Installation by relocating hole 
in door. 


6. Rework these harnesses in the nose area, which generally consist of 
the following: 


a. Harness (8-353865), Voltage Regulators to Splices, remove five 
wires and edd six wires. 


be Harness (8-35907), L.H, Rack, remove one wire and add two wires. 


в. Harness (835860), L. H. Nose Trunk, remove three wires and add 
five wires. 


d. Harness (835913), Г.Н. Upper Nose Raok, remove one wire and 
add one wire. 


ез Harness (835910), В.Н. Rack, remove four wires and add five 
wires e: 


f, Harness (8-35915), L.H. Antenna Transmitter Group, remove five 
wires and add one wire. ` 


EXHIBIT 


7. 


"B" ТО ECF. 


-4:АС-Ғ102-550 


(Continued) 


- дтн інісі J ых - 


Ә Incl, (А) to 11-2-2825 
Page-4- 


ge Harness (8-35921), Station 72.5 Disconnect to Interlocks, 
remove one wire end add one wire. 


h. Harness (8-35916), В.Н. Rack Forward), add twa wires. 


i. Harness (8-35918), Е.Н. Antenna Transmitter Group, remove 


four wires and add one wire. 


ja Harnssa (8-35874), Aft Compartment Lower Shelf, add one wire. 


к. Harness (8235354), Instrument Panel, remove one wire. 


1. Harness (3-35258}, В.Н. Control Stick, remove one wire. 


ш. Harness (8-35357), L.H, Control Stick, remove one wire. 


по Harness (3-35856), Indicator Relay to Splices, add віх wires. 


о. Harness (8-35855), Indicators to Splices, remove one wire and 
add one wire. 


pe Harness (8-25911), Electrical Control Amplifier, remove one wire. 


“КОТЕ; 


In addition, reidentify two wires each in harnesses 


8-35358 and 8-35857 and reterminate terminal board splice. 


The following G.F AE. changes will be made: 


463121-130 
463221-120 
463321-120 
463239-130 
463873-130 
4653094-120 
463105-100 
422063-100 


£23079-110 - 


466013-10 
463113-100 
423123-110 


463204=1 041 


463455110 
423011-120 
423014 -120 
423036-120 
463086-111 
463018-110 
463191100 
463355-110 


Change То 


463121-142 
463221-130 
463239-140 
463873-140 
463094-130 

63135-120 
(delete) 
423279-130 
466213-110. 
462113-110 
163128-100 
463304-110 
463455-20 
423211-130 
423214-130 
463036-100 
463086-130 
463218130 
463191-100 
46 33 55=120 


Amplifier, ACFT Roll Control 
Amplifier, ACRT Pitch Control 
Amplifier, AFCS 

Relay Assembly, Automatic Pilot 
AFCS Reck 

Test Cet, AFGS | 

Panel Assembly, Control 
Ceoler, Air Gyrator 
Attenuator, К.Р. 

Computer, Navigational Air Data 
Computer, Air Data Control 
Computer, Air Navigation 

Box, Interconnect 

Indicator, Control 

Receiver, Trans. Radar 
Control, Amplifier 

Relay Parameter 

Control, Computer Flight Data 
Box, Radar Power 

Regulator 

Scope Control 


Sie GS, 


-- — 


8 М | 3 Incl. (A) to 11-2-2825 


EXHIBIT "B" TO ECF-CAC-F102-550 Page =5= 


D. MODIFICATION DATA: | (continued) 
7. (continued) 

Change From Change To Unit 
463291-100 468291-190 Regulator, Voltage 
463391-100 468391-100 Regulator, Voltage 
463491100 468491-100 Regulator, Voltage 
463155120 463155-130 Panel Assembly, Antenne Scan 
463083-10 463083-10 Grip Assembly, Flight Control 
479046-149 479046-150 or -151Computer, Ballistics 
423247-100 423247-110 Controller, Altitude Differential 
463057=111 463957-120 Relay Assembly 
463072-110 463072-120 Control, Radar Indicator 
463009-102 463009-110 Amplifier Electric Control, Radar Antenna 
479096-130 479096-140 Test Set Computer 
463139-120 463139-150 Amplifier, Attitude Memory 
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А Divibion of General Nen e бгрден 
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F 102 PO File Na у, 


MODEL 8 PROJECT OFFICE HAD 157-225 


Ros 
Subject: Request for Sales der Authorization (80р 549) 
Reference: (а) WAC tte. Mb, 3-7 (Hughes ПОР 0310) 


ft is requested that intarla sales ander authorisation be provided for the fol: 
БОР dus to the justification as stated below 


BEE По. mem 
Sho s Wiring Съзпдав o 
Attack end ATLAS Modes 


очино 
Addveasee (2) 


ее: Le E. Osten 
Be J. Tansiis 
Model 8 P/O (5) 
L. Grant 
D. 6. Moody 


This is в mandatecy ا‎ ana required 
to change cur dravings to aceammdeate a Roghes 
Alvereftt Со, БОР была. Both San legê and Fort 
Worth Eaginsering departwents are involved. ‘Tee 
change intclves revising caval harness. drawings, 
те diagrams and cee diagrams to provide 
ANS coxpatibility with te Деве end ATLAS modes 
es directed Wy the a: $07296 noted in Rofep- 
ence (a) Above. o Enginedrlag tack 

both models 6-10 ani. 8-12 involves approxim.tely 
90 tan bours trough | ng gelesse. Tus to 
the muiiatory nature of this change ani the кеі 
erfactivity required, омилу 8-12 408 and on, #9 
request interim sales order authorisation issuance 
Ae. 
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HEADQUARTERS 
AIR MATERIEL COMMAND 


UNITED STATES AIR FORCE 
WRIGHT-PATTERSON AIR FORCE BASE, OHIO 


ADDRESS REPLY TO 

THE ATTENTION OF: GAY 2 7 1957 
MOPHEC(RDZSEG/1-9-3A) f 

FMH/ga MAY ?'7 1057 


SUBJECT: Contract AT33(600)-23903 
Model ТЕ-ТОФА Airplanes 


in the ТЕ-102А Airplane 


Performance of the MG-10 Cooling System 
| ! F 102 PO File w^ 


THRU: Air Force Plant Representative 


— TO: Convair, Division of General Dynamics Corporation 
Р. 0. Box 1950 
3165 Pacific Highway 
San Diego 12, California 


REF: Convair Letter 646-1234, 22 February 1957 


Convair Report 2J-8-032, "Performance of the MG-10 Cooling 
System in the TF-102A Airplane" is herewith approved. 


FOR THE COMMANDER: 


——]— 


—— 


: For ‘Aviat ag айна ва: 
2. Fer Reply. 


$. Comment [о Contract Administration. 
4. For Information. 
File ` EN 


Contract Administrator | 


: RECEIVED 
JUN 4 857 


5.100 
PROJECT 
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На AMC Form 9, 18 Sep $6 
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ери не . 

pier ie Weapon System Project Office 
Fighter Aucrall Branch 

Aircialt & Missiles Division 

Direclorate of Procurement & Production 


.ACTICN 
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liz. > * Qi G 
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K fie oe Әкел 
а } 
AHS ара 2502, 
AIR FORCE PLANT REPRESENTATIVE Ж же 
UNITED STATES AIR FORCE — 
CONVAIR - A DIVISION OF GENERAL DYNAMICS 
24-2 


P. O. BOX 1950 
3165 PACIFIC HIGHWAY 


F 102 PO Fila NN 22. CALIFORNIA so apa и ЖЕТ 
47/2. 2 2 


па 1 Аха 1957 
SUBJ СТ: ACP CAC-F102-516 PG 101 Group IX Production Свапрез 


TO: СОКУАТЕ- A Division of General Dynamics 
Attn: Contructs Administration 
San Diego 12, California 
Attached correspondence is foruarded for your information. 


FOR THe AF PLANT НЕРкос ИАЛ: 


» s НА ۰ 
1 inel s. ^ad rye 5-4 
АМС Ltr TSM/mhc/ Major, USAF 
ЕСР-516 dtd 25 Маг 57 Chief, Ungineering Supaort Division 
(2 cys) 
(7 м 4 
167 
7 . 
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r a L С 
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E 114 а МАХ t 5 4957 
КЕМАЋ KS. FIOR 
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APR 2 1957 
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, HEADQUARTERS 
AIR MATERIEL COMMAND 
UNITED STATES AIR FORCE 


WRIGHT-PATTERSON AIR FORCE BASE, OHIO А we 
ADDRESS REPL AY 4 
Mor MAR 251 
THE ATTENTION OF; 
Г. BTC Ñ 957 


ДЕГ УД? -516 MAR e | nin 


SUBJECT: Contracts AF33(602)-942, & 23903 

Models TF-102A Ajrgreft | 

ШОР No. CAC-F102-FG-10T Changes - Group IX, Production 
THRU 1 Air Force: Plant Representative 
TO: Convair, Division of General Dynamics Corjoration 

P, O. Box 1950 

Attention: SARSD 

3165 Facific Highway 

San Diego 12, Cel. 110 ni 


1. The subject ЕСЕ has been upproved from an engineering atand- 
point for production and retrofit incovporation in ТЕ-102А aircraft. 
2. The Е-102 WSO recommends that retrofit action as indicated 
by (x) bf taken and thet Healiqurrturs AMC, Attention: МСЕНЕС, be 
advisei ancordiugly. ; 
( ) A. Mandatory 
(X) B. Deslrable 
( ) C. Ho recconi.endation 


( ) D. Undesirable 


3. Remarks; 


FOR THE COH ANDR 


RECEIVED "A ч 
МАК #5 1957 


F° 
PROJECT 
OFFICER 


d iff Ша a fee ü r sí | M 
| و‎ ПТ AOE atp^lUm 
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На AMC Form 9, 18 Sep 56 


dux CONVAIR-San Diego © | | ы 


MODEL 8 PROJECT OFFICE MEMO #57-85 6 March 1957 
TOs I. B. Jenkins a 

z . 2 ЖА але -t 
FROM: C. А» Mohr | Е 102 PO File No 5 . з 


SUBJECT: Р-1068, МА-1 Wood Mockup Equipment for Loan to Fort Worth. 


Fort Worth has requested the loan of certain Ғ-106А МА-1 wood mockup boxes, 
pending receipt of similar units from НАС, 1% has been determined from K, E. 
O'Neil that these units are available and not needed in San Diego at present. 
Fort Worth will return these units approximately 1 May 1957. | 


The following units are requested, and are stocked either in Dept. 31, Bldg. 3, 
Plant I (F-1064 Mockup Area) or in Dept. 258, Plant 11; 


463097 (2 req.) 464521-110 
264079 (2 гед.) 484573-110 
464207 464646-110 
464281, 464173-110 
464674 464028-110 
464774 464502-140 
464045 465263110 
| 464073 4654 74-110 
| 464374 464289-111 
| 464873 
| 464273 


The above units are to be forwarded to Fort Worth, to Attention А. Ro Cardinal, 


Tool Project: Office. 
@ @ 72 othe. 


| | С. Ao Mohr 
GAM мои 3 fh Project Engineer 


Distribution: 

Addressee (2) 

Р. Osborn 

У. Cernuto 

Е. В. Веке 

D. Moody 

Wo E, Magnuson 
| 02 Wehmanen (FW) 
| R. Niblo (FW) 

F, B. Coffer * 
| Model 8 Р/0 К 


ONFIDENTIAL | 


COHVATIR 
A Division of General Dynamics Corporation 
Заз Diego 12, California 


F 102 Р ETE a m» 
Q File No на 
А» / 
Letter of tranamitjol in reply refer tos 
to be declassificd wien ит 
documents are detached. . 26-1 
— 83-9005 
22 Pehruary 1957 


Subjects 


Contract AP33(600)-23903 

Convair, A Division of Geseral Dynemics Corporation 
San Diego 12, California 

Model TF-10 2A Airplanes 

Parfaruanae of the М0-10 Cool System 

in the ФР-102А Airplane - Submittal of 


Commences 
Ar Бефегіеі cn 
Wright-Patterson Air Force Base, Ohio 


мсенес (RDZSPQ) 


Air Forse Plant Representative 

San intendo Aix Materiel Area 

Convoiz, А Division of General Dynsaies Corporation 
San Diego 22, Californgse 


(a) Par. 3.17.1.5 Convair Specification 
28-3 


ә 


(A) Convair Confidential Repert 24-8-032 
dated 15 January 1957, Performance of 
#-10 Cooling Syatem in the TF-102A 
Азер апе. 


(в) W Fam 890. (modified) р. ios е: 
723858 dated 22 February 1 


CONFIDENTIAL 


CONFIDENTIAL 


Ж CONVAIR 
А Divisżon of General Dynamics Corporation 
Sam Diego 12, California 


Тоз Commander Ме, #6- 
Air Materiel Command log #3-9005 
Wright-Patterson Айг Force Base, Ohio 22 February 1957 
Page 2 


1. Enelosume (А) io submitted for approval $n partial 
compiiance with requiremante of Referense (a). 


2. It is mequestod that Contrastor be notified of асеврё- 
anco of the enolosod data by returning a copy of Enclosure (в), 
Bigned by the receipting officer, addressed to Convair, San Diego 
12, California, Atone В. A. Kayes, Acet/Bill, Bldg. 19, Plant І. 


CONVAIR 
А Division of 9 Dynanies N 
(San Diego) 


W. м. Fox 
Project Engineer 


E MO 


НЕЕ — ri fec sopies Bo, 1 thru 3 and 13 emol (в) 
Tano { w/o nel 


сез Dayton Office (2) Model 8 P/O (3 (3 | 
үзе айлы Spec, Files 5 
J. J. Aikazin (3) Thermodynamie 
. Moore Sect /Bi11 wA é ci (B) 
S. D, Бога Hughes Aircraft | | 
Engr. 2) Attn: C. T. Sohummnn | 


Letter of transmittal 
to be declassified when 
documents are detached. 


_ CONFIDENTIAL 


JOINT MESESGEFORM UNCLASSIFIED 


— 


F 102 PO File No A 


ACTION AIR MAIL 


INFO 
FROM: 


AIR MAIL 

C, AMS, WPAF, OHIO 

AFPR, CONVAIR, DIVISION OF GENERAL DYNAMICS CORPORATION, P O 
BOX 1950, 3165 PACIFIC HIGHWAY, SAN DIEGO 12, CALIFORNIA 
(AIR MAIL) 


INFO: SAAMA (AIR MAIL) 


UNCLAS FROM MOPHFC(RDZSEG)-12-74-M. REFERENCE CONVAIR LETTER 
67551, DATED 23 NOVEMBER 1956. PASS ON TO CONVAIR. CONVAIR 
DIAGRAM NO. 8-30559, SHEETS 1 THROUGH 29, М2-207 SYSTEM IS HERE- 
BY GRANTED ENGINEERING APPROVAL. 


P/O Distribution 
Ferrara = for info 
Brown "nn 
Moore а 9 
кап  " " 
Berling 9 "1 

2715202 DEC 

MCPHFC (RDZSFG) /eh/2=6A 


R. E. BAKER, l/LT., USAF 
3 JAN 1957 


ға ` | — 2 
< G ALERT 
CONVAIR 
A Division of General Dynamies Corporation 
(San Diego) 
| 
— азға ща 2 Janu 1957 - £ ck, ," € 
F 102 PO File No = 11202200 
AMR/arh 
Subjects Contracts AF32(690)-23903, 29264, and -31174 
Convair - A Division of General Dynamice Corporation 
San Diego 12, California 
Model ТЕ-102А Afrersft 
Amplifier Electronica Control Missile Gate = Replacement of 
ECP 540 
То: Com nander, Air Nateriel Cormand 
Attention:  "CPHFC 
Wright-Patterson Air Force Base, Ohio 
Via: Office of Air Force Plant Repreesntative 
San Antonio Air Кабегіөі Area 
Convair = А Livision of General Dyramies Corporation 
San Diego 12, Califor:-ia 
Reference: (а) АМС letter MCPHTC/TSM/mhe dated 12 October 1956 
(b) Convair letter 11-2-3895 dated 24 September 1956 
(c) CCN 7N-2979(102) dated 14 November 1956 
Contract 4P33(602)-23903 
(а) СОН 78-2980(65) dated 14 November 1956 
Contract A733(600)-29264 
(e) CON 7N-2981(36) dated 14 November 1956 
Contract AF33(600)-31174 
Inclosure: (А) Engineer ing Change Proposal 540 with Exhibits 
"А" ard "в" 
1. In complianco with Reference (а), Contractor horevith resutmits 
ECP 540 which із the ТР-102А change and counterpart for ECP 1169, 
Contractor requests that this submittal be used in lieu of Reference 
(b), This change proposes the replacerent of the existing Amplifier 
Electronics Control Missile Gate (423196-110) with the irproved version 
(4231060170) which is designed to elirinnte stray voltage from causing 
loss of "lockon" in the system, See Inclosure (A) for complete де г118 
of thís change. 
RECEIVED 


JAN 9 1957 


глог 
PROJECT 
OFFI.” 


<. 


COLVAIR-San Diego 
TO: AMC -2- 112200 


2. The arplication of ECP 540 to eight, (8) model ТР-102А aircraft under 
contract AF33(620)-23903 will result in an area increase of $7,140 to 

the contract price plua a profit of $571 computed at eight per cent (8%), 
Tho incorporation of this change on subsequent TF-102A aircraft procured 
under follow-on contracts will result in no change in the contrect prices. 


3. The preliminary unit price for service action kits to incorporate 
subject change on twelve (12) ТЕ-102А aircraft is 5217.74. T'is price 
is based on the purchase of twelve (12) kite and consists of the 
following costs: 


Enginsoring Ф 36.08 
Preparation of TCTO 187.58 
Handbook Revisions 76.50 
Parts and Other Charges 17.58 

A Total of 4217.74 


4. Sinee approval of ECP 540 hes been previously signified by (е), (а), 
and (е), Contractor is not requesting further CCN authorization. 


CONVAIR 


А Tivision of General Dynamics Corporation 
(San Diego) 


— CA yeas 


Ро 5. Chambers 
Chief of Contract Administration 


се: ECP Distribution 


= | 1542. 12 LO = 
fins Mane ud AME ENGINEERING lf 8 


Ç O N V À | RL | CHANGE PROPOSAL 


A DIVISION OF ЕЛЕНА, DYRARICS CORPORATION FOR USE WITH 
о» ANA BULLETIN NO. 390 


| ECF Nd. DATE SUB ис. К БООД ARTICLE IN PRODUCTION | (LEAVE BLANK) 
CAG F102-540 | 1-2.57 M " | YES но 
NAME OF HAJOR COMPORENT CONTRACT SPEC. HO. | CONTRACT SPEC. AFFECTED | CLASS KO. (LEAVE BLANK) 
MG-10T FIRE CONTROL SYSTEM 2D-8-004À О е ке 


— w. a aÍ 
PART OR LOWEST SUDASSESBLY AFFECTED 


3 | IGNITOR AND MISFIRE EQUIP. 
TLE OF CHANGE AMPLIFIER ELECTRONI 


MISSILE GATE - REPLACEMENT OF 
GE 


PART НО. AND MODEL OR ТҮРЕ (Е ANY) AIRCRAFT MODELS AFFECTED 


TT -102AÀ 


RECOMMENDED PRIORITY 


SEE EXHIBIT "A" » PARAGRAPH "A" 
FAE AFFECTED DATE REQUIRED AT 
CONTRACTOR'S PLANT 
ves К] «o ÛJ Au 
REASON FOR CHANGE (Include explanations of items checked in No. 8 below or by exhibit] CHANGE {Check One) 


REQUESTED BY 
PROCURING ACTIVITY М... 


[x] INITIATED BY CONTRACTOR 
ron Í. r COMPLIANCE өтгі NEW OR 


2 С] FEX FOR UNSATISFACTORY 
` REPORT (DD FORM 383) 


. 


5 SEE EXHIBIT "A", PARAGRAPH "В" 


ESTIMATED COST PROPOSAL FOR CHANGE IN PRODUCTION (For purpose of allocation of Жай) 
Contract AF33 (600 -23903 8 TF-102A Airplanes 7,711.00 (Area) 
6 |Contract AF33(602)-29264 28 ТР-102А Airplanes No Change in Costs 
Contract AP33(600)-31174 63 TF-1024 Airplanes No Change in Costs 


ESTIMATED COST PROPOSAL FOR KITS OR PARTS (For purpose of allocation of funds) 
$317.74 per Kit (Area) 
ITEMS AFFECTED BY CHANGE (Check appropriate blocks} 


[xi COMDAT OPERATING INTERCHANGE- OVERHAUL 
SAFETY EFFECTIVENESS РЕНҒОВИАНСЕ PROCEDURE ABILITY BETHODS 
WEIGHT & BALANCE 
8 оп CONTRACT WY. и TOOLS & EQUIPMENT [xi MAINT. PROCEDURE rj SPARE PARTS EXHIBIT Г] SERVICE LIFE 
а DATA 102 C ET E blocks} 
mi: Т.О. 1F~102(T) А 
1 Me Tn JF ai0 А-а pie Г] STRUCTURAL REPAIR ix] PARTS CATALOG ( ) -4 


DATA OTHER THAN AIRCRAFT ща: [List T ublications end cagineering drawing numbers only) 


ESTIMATED EFFECTIVE POINT IDENTIFICATION AND DELIVERY DATE (if firm, so indicate) | 
Contract AF33(600)-23903 8 ТР-1024 Airplanes S/N 54-1363 through 54-1370 
Contract AF33(600)-29264 28 ТЕ-102А Airplanes S/N 55-4032 through 55-4059 | 


9 


Contract AF33(600)-31174 63 TF-102A Airplanes S/N 56-2317 through 56-2379 


Ë DOES CONTRACTOR RECOMMEND THAT CHANGE BE MADE RETROACTIVE а p O ES n T.O, 
ON ARTICLES ALREADY DELIVERED TO PROCURING ACTIVITY Î res [Г] 2811 Оһ 


RECORD Т 
REASONS FOR RECOMMENDATIONS SAME AS LINE 5 ABOVE 


RECOMMENDED 
g YES Я но 


15 THE CHANGE RECOMMENDED FOR— INCORPORATION IN M.T.U.'S О ves M uo 
INCORPORATION IN FLIGHT SIMULATORS Ü] YES XÎ но 
Lines 11, 12, 13 shall be completed only for chenges when the contracto: recommends or the procuring activity directs that the change will be retroactive, 


| SERIAL NUMBERS AFFECTED (AF and Novy contracts] | 
12 TF-102A Airplanes S/N 54-1351 through 54-1362 | 


| DES JAN NOURS TO SOURCE OF PARS] APPROXIMATE DATE KITS ANO PARTS WILL BE AVAILABLE — 
Ж & CONVATR FIRST KITS 180 Days | RAYE OF DELIVERY 100% 
il 
FO 


LIST SPARE PARTS AFFECTED BY CHANGE | 


SEE EXHIBIT "В", PARAGRAPH "A" | 
| 


КМ APPROVED BUDGET BUREAU МО. 22-R096.I CONVAIR-SD Form 1704С.! 


т; 


с. 


D. 


- ted 2 January 1957 
EXHIBIT "А" 
TO 
ЕСР-САС-ТР-102-.540 


AMPLIFIER ELECTRONICS CONTROL MISSILE GATE «+ REPLACEMENT OF 


NATURE ОР CHANGE; 


This change covers Ше replacement of the existi 
amplifier electronics control missile gate (423106-110 
with an improved version (423106-120) designed to eliminate 
stray voltage from causing loss of leek on in the system. 
The equipment is located in the aft electronics compartment 
of the TF-102A aircraft and is part of the MG-10T weapons 
control system furnished to the Contractor by Hughes Air- 
craft Со. (FAE). 


NOTE: For accomplishment of this change in service 
gee Exhibit "B", Paragraph D. ` 


REASON FOR CHANGE: 


This change is proposed due to customer request as a 
result of the availability of improved GFAE components 
affecting the aircraft MG-lOT weapons control system. This 
equipment change is the result of a design refinement by 
Hughes Aircraft Со. and is mandatory to insure tactical 
effectiveness of the TF-102A aircraft as an interceptor. 


WEIGHT AND BALANCE INFORMATION: 
The wight and balance changes resulting from the 


accomplishment of the instructions contained herein are 
negligible. 


SPECIFICATION CHANGE NOTICES: 


There are no Specification Change Notices as a result 
of this proposal. | 


cl, (А) to 11-2-20 


A, 


B. 


I e^ (A) to 11-2-200 
O а-да 2 January 1957 


ЕХНІВІТ "В" 
TO 
ЕСР-САС-ТҒ-102-540 


LIFIER ELECTRONICS CONTROL SILE Е - LACEMENT OF 


The following data is applicable to the service action portion 


of this ECP, 
SUPPLY DATA: 
3. PARTS REQUIRED PER AIRCRAFT: 
Quantity Part Number Nomenclature 
6 423106-120 Amplifier 
2. SPARES AFFECTED: None 
3. PARTS REQUIRED TO MODIFY SPARES: Not applicable. 
4. DISPOSITION OF REMOVED PARTS: 
Quantity | Part Number Nomenclature 
6 #423106-110 Amplifier 
“Return these parts to stock if reparable or re- 
useable, 
KIT INSTALLATI S UTRED: None 
MAN-HOURS REQUIRED 


It 15 estimated that а total of four man-hours and a 


crew of one man will be required to accomplish this task on 
one aircraft. 


MODIFICATION DATA: 


Access to the working area is in the aft electronic 


compartment, 


The following step-by-step procedure is required to 


accomplish the intent of this ECP, 


|l ^ 


1, Remove screws attaching (6) GFAE units to mounting brackets, 


2, 
3. 


Remove existing units, 


Install new units by reversing step one, 


да SA C ТЕРІ | 


= — == — - 


| CONVAIR 
* А Div( lon of General Dynamics Cd_joration 
San Diego 19, California 


TRAINER in roply rofer to: 


Це NOS, / 7. Wis: JU: sam 
F 102 PO File No.5, ., tr. Nor 67881 


23 November 1956 


Subject: Contract AF33(600)-23903, -29264, -31174 
Convair, A Division of General Dynamics Corporation 
San Diego 12, California 
Model TF-102A Airplanes 
MG~10T System, Diagrams, Submittal of 


Toe Commander 
Air Materiel Command 
Wright-Patterson Air Forse Base, Ohio 


Attentions MCPHFC (RDZSFG) 

Via: Air Forse Plant Representative 
San Antonio Air Materiel Area 
Convair, A Division of General Dynamics Corporation 
San Diego 12, California 

References (а) Par. 3.11.1.2 of Specification No, MIL-4-5088 


Enolosure: (A) Convair Diagram Мо. 8-30559, Sheets 1 through 29, 
Md-10T System 


(в) DD Form 250 (modified) P.S, No. 689255 dated 23 
November 1950. 


1.  Enolosure (А) 44 submitted herewith in partial compliance 
with requirements of Reference (а), for acceptance and approval. 


— کت ——— — 


тоз Commander 


| CONVAIR | 
А Divists of General Dynamics Corp tion 
Y San Diego 12, California 


6-7551 
Air Materiel Command 23 November 1956 
Wright-Patterson Air Foree Base, Ohio Page 2 


2. It is requested that Contractor be notified of 


acceptance of enclosed data by returning а сору of Enclosure (В), 
pigned by the гессірбіпр officer. 


GONVATIR 
A Divisien of General Dynamies Corporation 
San Diego 12, California 


Distribution: Sfnlor Project Engineer 
ABC (13) ч/1 гергой. and 


2 sopies 
each of Encl (A) and 13 Mel. (B) 


AFPR(3) w/o Enol. 
LADP 


сев 


О w/o Enel. 

on Office (2) 
Contracts | 
J. J. Alkazin (3) 
E.E. Benson 
L. Moore 
S.D. несш 
Engr- eB 
Model 8 P/O 3} 
Spec. Files 2 
Electronics 


Acot/B111 w/Encl(B) 


RECEIVED 
NOV 15 1956 
nee 
Subjests 
Toe 
ATIN: МОРНЕС 
Vlast 
References е Convair 
b 
AF33 (600 
inelosure 3 


se s= PES 
Pd „ 


CONVAIR 


A Division of Gensral Dynamics Corporation 


E E 
F 102 PO File P 


(San Diego) 


wees 12 Hovenber 1956 “Жыл, 


7/ 2115296752 
ab 


Contracts 22 (6000 26 and 31174 
Convair A Division of Gonoral Dynanics Corporation 


San Diego 12, California 
Yodel 17-10204 = KüelOT Fire Control System Changes 
Group 9, EOP 516 


Commander, А4? Materiel Gonmand 


Wright-Patterson Afr Fores Bags, Ohio 


057205 of Air Force Plant Renrosentative 


San Antonio Air Materfel Area 
Convair =» A Division of Gonorol Dynamics Corporation 
San Diego 12, California 


latter 11-2-1343 dated 23 March 1956 
CCN сле (28) dated 17 June 1956, Contract 


(A) Engineering Change Proposal CAC+3'102-516 


1. Ву Reforonos (а) Contractor submitted ECP CAQ-P102-516 which covers 
а change to subject aircraft resulting fran design revisions to the 


| Engineer 
à September 1954. Reference (a) submittal covered -10 2A адгека? 4 
under Contract 32 (6000-23903 only. Reference (b) authorized sada 
change undar Contract АЁ33(600) - 23909. 


22 Contractor herewith suhnits БОР 516 as applicable to 28 FW. AA aire 

craft, under Contract 1533(600).09264, and 63 ТР-102А aircraft under Contract 

A¥33(600)=31174, which will result in area inoresess of 9678 and $1,507 in 
the target prices of the respootive contracts. 


3. Upon AMC's approval of ECP 516, Contractor requests СОН authorization 
. For thie change bo issued under subject contracts not later then 22 January 
1957 to allow accomplishment of this change according to the cost and ad- 


ules contained herein, 


COs 


ECP Distribution 


СОЯТАТЕ 
А Division of Genera Dynamos Corporation 
(Sen Diego) 


— СОЛА РИЧЕ РР 


Yo З, Chambara 
Chisf af Contract Administration 


^ ENGINEERING (Leave Blank) 
CHANGE PROPOSAL | j 


FOR USE UIH 
ANA BULLETIN КО. 390 


Firm Мате end Address 


“€ Ó N V À Í Ç 


A БИОМ OF GENERAL OYAAEICE СОПРОЦАТІ 
(GAN DIEGO? 


ECP НО. 


DATS HN 0 ARTICLE IN PRODUCTION (LEAVE BLANK} 
| CAC-7102-516 11-12-56 s 184 - 14% Ds Г} 
2 HAME ОР МОЙ CONPONENT ` CONTRACY SPEC. НО. | CONTRACT SPEC. AFFECTED? CLASS NO. (LEAVE BLANK) 

FIRE CONTROL SYSTEM ZD-8-004A ГІ, Шш 
PART ОН LOWEST SUBAGSEMBLY AFFECTED PART NO. AND MODEL OR TYPE (IF ANY) AIRCRAFT MODELS AFFECTED 
MG=10T ТР- ДОРА 
TITLE OF CHANGE RECOMMENDED PRIORITY 
MG-10T Changes = Group IX Produetion 
NATURE OF CHANGE 


4 | Change to MG~-10T Fire Control System Provisions, See Exhibit "A" for 
additional EA Convair Letter 11-2-1343 dated 
23 March 1956. ЕРДЕ AFFECTED | DATE REQUIRED АТ 
YES но Г] Be he Receive 


REASON FOR CHANGE (Include explonations of items checked іп No. B below оғ by exhibit) CHANGE (Check One] 


Provisions change required becauso of Fire Control System 
Change initiated hy Hughes Aircraft Company (ECP HUG-(E9/Mi-3) 
| 5 -0016) subsequent to Convair Engineering cut-off date of 
1 September 1954. 


O REQUESTED BY 
PROCURING ACTIVITY í 
INITIATED BY CONTRACTOR 


COLIPLIANCE WITH REN OR 
FOR l. MN асу. SPEC. HO. 


2 L1 Fix FOR UNZATYIBFACTORY 


3. Е] omens Зее Block 5 _ 


ESTIMATED COST PROFOSAL FOR CHANGE IN PRODUCTION (For purpose of allacotion of fundi) 
AF33(600) -29264, (28)  TF-102A Aircraft $678 (Area) 
22 (6000-3117 (63) ТҒ-102А Aircraft 1507 (urea) 


ESTIMATED COST PROPOSAL FOR KITS OR PARTS (For purpose of allocation of funds) 
7 | see Convair Lotter 11-2-1949 dated 23 March 1956 


ITEMS AFFECTED BY CHANGE (Check eppropriste blocks} 


С] COMDAT D] OPERATING ba INTERCHANGE} OVERHAUL 
SAFETY EFFECTIVENESS PERFORMANCE PROCEDURE 1 ABILITY. ETHODS 
WEIGHT & BALANCE 
8 on CONTRACT WT. D) TOOLS & EQUIPMENT [! WAINT. PROCEDURE Г] SPARE. PARTS EXHIBIT [1 SERVICE LIFE 
AIRCRAFT DATA AFFECTED (Check appropriate blocks} 
PILOTS НАЯОВООН [Xj ERECTION & RAINTENANCE [1 STRUCTURAL REPAIR [x] PARTS CATALOG 


DATA OTHER THAN AIRCRAFT и [List Sa and engineering drowing numbers only} | | 


ESTIMATED EFFECTIVE POINT IDENTIFICATION AND DELIVERY DATE {if finn, so indicate) | 
АР33(600)-23903 (28) TF-102A Aircraft — 55-4032 thru 55-4059 | 
АҒ33(600) «3117, (63) TF-102A Aircraft 56-2317 thru 56-2379 | 


DOES CONTRACTOR RECOMMEND THAT CHANGE ВЕ MADE RETROACTIVE 
ON ARTICLES ALREADY DELIVERED TO PROCURING ACTIVITY 


[5 SERVICE BULL. OR T.O. | 


БЕСОПОЕМОЕР i 
A YES J nol 
i 


15 RECORD T. 0. 
10 REASONS FOR RECOMMENDATIONS RECOMMENDED pæ i 
Ses Item 7 Above yes В ко 
IS THE CHANGE RECOMMENDED FOR— INCORPORATION ІМ M.T.U.'S П ves KO 
INCORPORATION IN FLIGHT SIMULATORS Е ves но 


Lines 11, 


12, 13 shall be completed only for chenges when the contracto: recammends or the procuring activity directs that the change will be retiosctive. 
c 


AL NUMBERS AFFECTED (AF end Navy contracts) 


ne ESTIMATED MAN-HOURS TO SCURCE OF PARIS 
12 ACCOMPLISH CRANGE IN 
THE FIELD 


"ТҮҮ SPARE PARIS AFFECTED ВУ CHANGE 


13 


APPROXIMATE DATE KITS AND PARTS WILL BE AVAILABLE 
KITS | RATE ОҒ DELIVERT 


en 


— — e 


FORM APPROVED BUDGET BUREAU NO. 22-HR De. CONVAIR-SD Form 1704С.1 


а ر‎ 5 ща 
— 45. че - / 


RECEIVED [A aaaea) 
| 772 2 
NOV 20 1956: 


ECP Distribution 146%: 


Please replace the Inclosure, ECP 516, to Convair Letter 11-2-4752 dated 
12 November 1956 with the correoted copy attached, 


міні 8 = 3 
бұздың OF OGEUERAE DYF EGC EELEGMI ON FOR WSE VIVU | 
a | 

(SAM ЕСО) | AWA BULLETIN NG. 360 | 


ARTICLE И! POQSUCTIOR © (LEAVE BINE) — 


N 
ти СИЕ a А Н | " "ES 
ж De a алыс :- „ ‚ейи м, 
iat eg ine < Tur Е той AV 40%, A vus A = 3 
f C Q E V ^ i ru » | KA A 53207 RRA SHE! | 
| 2: f si £t H < ! i4 VW КОЕ Pan E Ы тет ші : 


rep HO. 
[| 


| CAC-F102-536 


YES HO 
CONTRACT SPEC. AFFECTED 


МАМЕ OF МАЛОЙ СОМРОНЕМТ 


2 | FIRE CONTROL SYSTEM 


CONTRACT SPEC. NO. CLASS NO. {LEAVE BLAMIK) 


4 
| ж 20-8-0044 Са. ___| 
| PART OR LOWEST SUBASSEMSLY AFFECTED PART NO. AND MODEL OR TYPE (IF ANT) AR CRAFT GODELS AFFECTED | 
. |3| жеде? | eLA 
! TITLE OF CHARGE RECOMMENDED PRIORITY сЕ | 
| MG=lOT Changes = Group IX Production | 


NATURE OF CHANGE 


А | Change to MG-10T Fire Control System Provisions. See Exhibit "A" for | 
additional information, Convair Letter 11-2-1342 dated | 
23 March 1956. ЕРДЕ AFFECTED | DATE REQUIRED AT — | 

' CONTRACTOR 5 P1 ANT 
YES no LJ 82 g көсе: пещ 
| REASON FOR CHANGE [Include explanations of items checked in No. В below or by exhibit) CHANGE (Check One} Е 
: I 
| Provisions change required because of Fire Control System PROCURING ACTIVITY | | 
| Change initiated by Hughes Aircraft Company (ECP HUG-(E9/Mi-3) [E] INITIATED BY CONTRACTOR x 

| 5 ~0016) subsequent to Convair Engineering cut-off date of 

1 September 1954, | PIER emas n | 


2 Г] Fin РОЯ UNSATISFACTORY 
. 4 REPORT (DD FORM 525) 


3. OTHERS 


ESTIMATED COST PROPOSAL FOR CHANGE IN PRODUCTION [For purpose of allocation of fandi] 
AF33 (600) 29264 (28) | TF-102A Aircraft $678 (Area) 
33 (6000-31174 (63) ТР-102А Aircraft 1507 (Area) 


ESTIMATED COST PROPOSAL FOR KITS OR PARTS (For purpose of allocation of funds 
7 | See Convair Letter 11-2-1343 dated 23 March 1956 


| ITEMS AFFECTED ВУ CHANGE [Check appropriate blocks) 


| г] [ COMBAT Г] OPERATING INTERCHANGE, OVERBAUL 
SAFETY EFFECTIVENESS PERFORMANCE PROCEDURE ABILITY HETHODS 
WEIGHT & BALANCE 
8 OR CONTRACT WT. 2 TOOLS € EQUIPMENT N MAINT. PROCEDURE Г] SPARE PARTS EXHIBIT Ë] SERVICE LIFE | 
AIRCRAFT DATA AFFECTED (Check appropriate blocks) | 
[1 PILOTS HANDBOOK ERECTION ñ МА МТЕМАНСЕ Г] STRUCTURAL REPAIR PARTS CATALOG | 


DATA OTHER THAN AIRCRAFT AFFECTED {List publications and engineering drawing numbers only} 


‚ ESTIMATED EFFECTIVE POINT IDENTIFICATION AND DELIVERY DATE {if firm, so indicate) 
| 9 AF33 (600) 29254, (28) Т#-102А Aircraft 55-4032 thru 55-4059 | 
AF33 (600)-31174 (63) TF-102A Aireraft 56-2317 thru 56-2379 


fS SERVICE BULL. OR T.O. 


RECOMMENDED 
ا‎ Бнз 


"5 RECORD Т. 


9. 
RECOMMENDED 
_— Пеи 


DOES CONTRACTOR RECOMMEND THAT CHANGE 8E MADE RETROACTIVE 
ON ARTICLES ALREADY DELIVERED TO PROCURING ACTIVITY Ее [ls 


0 REASONS FOR RECOMMENDATIONS 


See Iten 7 Above 


| 

i 

1$ THE CHANGE RECOMMENDED FOR— INCORPORATION ІМ M. I. U. 5 ГІ тез во | 

| i INCORPORATION IN FLIGHT SIMULATORS СІ ves BO 

| Lines Н. 12, ІЗ shall Бе completed only Ки changes when the contracto recommends or the procuring activity directs that the change уйй be cetron: tive, | 
I i IAL NUMBERS AFFECTED ФАР end Navy contracts} —— 

Ш" 

I „ | 


— ا‎ ГЫ samt 
ESTIMATED MAN-HOURS TO 


E SCURCE OF PARTS APPROXIMATE DATE KITS AND FA3TG WILL ӘП AVAILABLE 
| 2 | ACCOMPLISH chance їн š | ы E11 MR e 
KITS Г RATE OF DELIVERY 


THE FiELD 


LIST SPARE PARTS AFFECTED BY CHANGE u — u E 
— ' 


15 а. СВ 


— н > 


FORM APPROVED BUDGET BUREAU МО. 22-8095.? CONVAIR-SD Form 1704C i 


CONVAIR | 
ВЕСЕ VED A Division of prier не Corporation а 
San Die 
NOV 13 1956 | = . 
uem дена? сыг К 
Е 102 PO File NO3./7./ 9 November 196 Z N 
11-2-4736 
ТР/ср 
Subjects Contracts AF33(600)-29264 and -31174 


Convair — A Division of General Dynamics Corporation 

San Diego 12, California 

Model TF-102A Aircraft 

MG-10T Production Fire Control System Changes ' 
Group XI - ECP САС-Ғ102-522 


Tos Commander, Air Materiel Соплапа 
Attention: МОРНРС 
Wright-Patterson Air Force Base, Ohio 


Via: Office of Air Force Plant Representative 
San Antonio Air Materiel Area 
Convair A Division of General Dynamics Corporation 
San Diego 12, California 


Inolosure: (A) Engineering Change Proposal 522 with Exhibits "A" and "P" 


1. A Hughes Aircraft Company requirement in the №-10Т Production Fire 
Control System dictates that the vertical gyro (pitch and roll control unit) 
be tilted down approximately two degrees from the center line of the aircraft 
to provide a more effective and compatible means of boresighting the Fire 
Control System, Accordingly, Contractor submits herewith as Inclosure (A), 
ECP 522 which provides for an adjustable mounting base for tho vertical Gro. 
Accomplishment of this change will produce the desired effect on the 


boresighting procedure. 


2, Application of ECP 522 to TF-102A aircraft will result in the estimated 
area increase of the target price of subject contracts as follows: 


Contract Model inorease | Profit Percentage Factor 
AF33(600)-29264 (9) ТР-102А $ 9,010 ER 
AF33(600)-31174 (63) TF-102A 4,106 2% 


The above quotations are area estimates to be used for budget purposes only, 


3, Preliminary estimated unit price for service kits to incorporate subject 
change on 39 TF-102A aircraft is $145.26. This price is based on the purchase 
of 39 kite and consists of the following costs: 


CONVAIR = San Diego 1124 


То: AMC жы 


2. (Cont'd) 


Engineering None 
Retrofit Handbook Revision § 15.77 
Preparation of ТСТО 33.03 


Parts and Othey Charges _96,46 
$145.26 


4. The intent of this proposal ia to be accomplished on Model Е-102А aircraft 
under ECP 1123. 


5. Upon AM's review and approval of this proposal, Contractor requests that 
CCN authorisation Рог this change be issued by 27 December 1956 in order to ec: 
form to price and schedule information contained herewith. 


CONVAIR 
A Division of General Dynamics Corporation 
(San Diego) 


сс: ECP Distribution 


uU MÀ — e 


(Leave Шоп) | 


| bum те oat Address 1 ENGINEERING 
| C O N v AI KJ CHANGE PROPOSAL 


| А V% OF GENERAL DYGRLNCS COLPCRATIGN FON UIE wre 
«ВАМ DIEGO? 1 ANA OULLETIR NO. 390 
IË: uc. I DATE COWTRACT MO. -AF33 БОО) ARTICLE IN PROEUCTION | (LEAVE BLANK) 


{ | gac- 40-2402-3220 2 11-9-56 29264 and -3117 El res mm | 
"^ | РАНЕ OF БАЛ ОБРЕЧЕН COWIRAET SPEC. NO. [CONTRACT SPEC. AFFECTED | CLAS NO. LEAVE DLANR) 
2 | Fire Contre) ава D-8-004A m EN 


3 PART GN LOWEST SUEASSEMOLY AFFECTED PART СО. AND MODEL OR ТУРЕ (IF АНУ) AIRGVART HODELS AFFECTED 


MG-1CT TFLO2A 


ТИЕ GP CHARE 
MG1LOT Production Fire Control System Changes 
NATURE OF CRANGE a 


RECOMMENDED PRIORITY 


Group XI 


= — | Nes 1 A #3 
| REASON FOR CHANGE {include explanations of items checked in Мо, В below or by aibit} jo | p One) 
Г ALA ШЗ 
PA CURING ACTIVITY [| J u 
See Fsshibit "A" PARAGRAPH B xi INITIATED BY CONTRACTOR 
са 
ror l. UE mem 


2. [1 ЕСЕ ҒОЛ GHSAYUETACTORY 
REPOST (ED РОЗЫ 5331. 


3. оти. dd 


ESTIMATED COST PROPOSAL FOR CHANGE IN PRODUCTION {Рог purpose of c!!scation of funds) 


6 Contract * $9,010 анд. 
Contract AF33(600)-31174 - $4,106 (Area 


7 | ESTIMATED GOST PROPOSAL FOR KITS OR PARTS [For purposs of allocation of funds] 


ITEMS AFFECTED BY CHANGE {Check eppropriote blocks] 


8 CONLAY OPERATING INTRHA CHAN SK. П OVERHAUL 
SAFETY Cr FECTIVENESD PERFORMAHCE PROCEDURE ABILITY ЕТНО 
WEIGHT 6 BALANCE 
8 OR CONTRACT LW. ШЕ: TOOLS 8 EQUlPticü ENT A ил МАНТ. PROCECURE Г] SPARE PARTS EXHIBIT Г] SENVICE LIFE 
AIRCRAFT DATA AFFEC AFFECTED Check t | я 
(Chuck opory ote Беноа 2.12 1P-102(T) Aud, 
E PILOTS HANDBOOK ERECTION à WALITENANCE Г] STRUCTURAL REPAIR PARTS CATALOG 
DATA OTHER THAN AIRCRAFT AFFECTED {List publications and engineering drawing numbers only] | 
ESTIMATED EFFECTIVE POINT IDENTIFICATION AND DELIVERY DATE (if finn, со fr este i | | 
! 


9 AF33(600)-29264 АР S/N 55-4051 thru 55-4059 (9 TF-102A) 
AF33(600)-31174 AF S/N 56-2317 thru 56-2379 (63 TF-1024) 


DOES CONTRACTOR RECOMMEND THAT CHANGE DE MADE RETROACTIVE 


1g SERVICE BULL. OR T.O. 


RECO “MENDED 
ON ARTICLES ALREADY DELIVERED TO PROCURING ACTIVITY Eas d Tus E vL so 
сү! REASONS FOR RECOMMENDATIONS із RECORD T-O 
0 Sars ав ítem 5 5 above | [La ET 
15 THE CHANGE RECOMMENDED FOR— INCORPORATION IN M.T.U.'S ГІ ves ÛJ no 
E E "P INCORPORATION IN FLISHT SIMULATORS LES YES D ко 
. lines Н, 12, 13 sha shall be в completed. only tor tor changes when the contracto: recommends or the procuring activity directs that the change will will be retroactive, | 
| SERIAL NUMBERS AFFSCICD TAF а ard Navy contacts} 
HI — AF33(600)-23903 54-1351 thru 54-1370 | 
AF33(600)-29264 55-4032 thru 55-4050 —— 
~~ | ESTINATCD BANIHOURS 36 | SOURCE OF РАНТО АРРИСЖМАТЕ DATE RITS AND FARTS WiLL Û 01 AVAILABLE 
12| The Fike vid 6 n Convair FIRST BITS. 180 days 1 | ПАТЕ OF DEL OF BELLY 100% ТЕСТТІ”  —— 
I^ “UST PARE FARTS AFFECTED OY СНАКЗЕ 


п 25 H 

5% 

ве XY ` 
ERES 5 pe 4 д: 24% x it i - 
ane Penitin VERS ЛЕРА 6 


- не cl mam a УВ: мем ж ош А A — но. roe = =m- = пъ `: wama s 22 С = -— — -..- = — — — — атш `a —aCc | 


, c, bebt ар PA b ER CONVAD SD forn 17042! 


Be 


Co 


Do 


БАЧА "AT 
ГСР-С^.С-Е102-522 


HGlOTProduetion Fire Control Syston Changes = Group XI 
HATUn; OF CHANG: 


This proposal covers tho changes to the 10107 fire 
control system due to the change in the armament boresight- 
ing reference axis. More specifically this change provides 
an adjustable mounting base for the vertical gyro (pitch 
and roll control wit) and the task is as follows: 


io The removal of the present installation bracketry 
for the vertical gyro (piteh and roll control). 


22 The fabrication and installation of new bracketry 
with an cdjustment feature. 


3. The revision of field service equipment to incor- 
porate provisions for ке the vertical 
gyro (piteh and voll control unit). 


See exhibit "C" for more information concerning the 
nature of this change. 


NOTE: For accomplishment of this change in service 
see Exhibit "B", Paragraph "р", 


REASON FOR CHANGE: 


This change а а more efficient and compatibie 
means of boresighting. 


Seo exhibit "C" for additional information concerning 
the reason for this change, 


UEIGUT AND BALANCE YUFORMATION: 


The weight and balance changes resulting from the zccom- 
plishment of the instructions contained herein are negligible. 


SPECIFICATION CHANGE NOTICES: 


There are no specification change noticos аз a result of 
this proposal. 
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EXHIDIT "В" 
TO 
ГОРеСАС-Е102-522 


МОЛОТ Production Fire Control System Changes = Group ХІ 


Te following data is applicable to the service 
action portion of this ECP. 


SUPPLY DATA: 
1. PART U PER AIRC 
` Quantity Part Number | Nomenclature 
1 Undetermined * Pitch 
2. SPARES AFFECTED: None 
Зо PARTS REQUIRED TO MODIFY SPARES: Моб Applieable 
4, DISPOSITION OF REMOVED PARTS: 
Quantity Part Number Nomenclature, 
1 * None Bracket Assembly, Pitch 
And Roll Control 
«Тар these parts at once for disposition as administra- 
tively condemned property. 
KIT INSTALLATION TOOLS REQUIRED: 


HAN-H S REQUIRED 
It is estimated that a total of five man-hours and a 


erew of one man will be required to accomplish this task 
on one aircraft. 


MODIFICATION DATA: 


The following step-by-step ere is required to 
accomplish the intent of this ECP. 


Access to working area is in the intermediate electron- 
ics equipment bay. 


1. Remove the vertical gyro (pitch and roll control 
mit). Hold gyro and attaching parts for rein- 
stallatian. 

2, Remove the existing bracketry for the vertical gyro. 


3, Install tho new vertical gyro bracketry. 


ç m O 
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ЕПТІ IT "D" TO ПСр-СлС-Р102=522 


р. MODIFICATION DATA; (Continued) 


lk, Reinstall the vertical gyro by reversing the 
procedure in step one. 
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A Division of General Dynamics Corporation 
(San Diego) 


In raply refer tos 
WWF: ES: jh 
Ltr. 6.4892 


25 July 1956 


SUBJECT: Contract. AF33(600)-31174 
Convair, A Division of General Dynamics Corporation 
San Diego 12, California 
Model F-102A . 
ECP 1123 = К0-10 Production Fira Control Syston 


Changes = Group ІХ 


TO; Commearmrier 
Air Materiel Command 
Wright-Patterson Air Force Base, Ohio 


ATTENTION:  MOPHPC (RDZSFOQ) 
VIA: Air Foros Plant Representative 


REFERENCE: (а) AMC Letter MCPHFC/TSM/AJF — ECP 1123 dated 20 June 1956 
i Convair Letter 11-2.-1624 dated 2 April 1956 
о) Hughes Letter 4130-947 dated 29 December 1955 


ls Reference (a) in reply to Reference (b) requested an 
investigation by the Contractor of the feasibility of uning а fixed 
mounting base with the incorporetion of shims to tilt the vor ta cal 
gyro down 2° and that the results of this investigation be forwarded 
Наи The following information is furnished in reply to Reference 
а), 


2. Contractor had initially installed the vertical gyro on а 
rigid mounting bracket end parallel to the fuselage referonce linc ав 
original design per the requirements of the Fire Control Syotem ав 
dictated at, that time, 


32 Subsequent to the release о? enginooring for the installation 
as outlined above, Contractor received Reference (c) requesting a 2° 
downward boresighting from the fuselage reference line of the vertical 
gyro with a 20.6 degree adjustment feature. Contractor initiated ECP 
1123 to accomplish task requested in Reference (с) and mada an interim 
fix by releasing Temporary Variation Authorisation which called for the 
use of washers to obtain the necessary boresighting and adjustment 
requirement in anticipation of the ultimate production change proposal 
by ECP 1123. 


CONVAIR-San МС; | | + 


TO: Commander 25 July 1956 
Mr Materiel Command Ltr. 604892 
Wright-Patterson Air Force Base, Ohio Page 2 of 2 


До It should be noted that the vertical gyro is an item 
precise installation as 1t supplies the basic airplane attitude reference 
Signal to the Mi-10 Fire Control System and is mandatory that it be 
possible to properly null out the signal voltages during the alignrent 
procedure, 


5o It is the opinion of the Contractor that the interim fix 
outlined above, although being used as a stop-gap maasure, constitutes 
a tedious and inaccurate procedure thich is especially apparent during 
field maintenance of this high replacement item (as noted in paragraph 
4от.(3) (o) page 8 of ADC Activity Report, Р-102 Phase VII Oparational 
Suitability Test dated 20 June 1956) wherein washers could be lost or 
interchanged by maintenance personnel, 


6, In recognition of the above, Contractor requests AMC to 
reconsider acceptance of ECP 1123 and to authorise CCN for this change 
at an early date in order to insure incorporation into F-102A airplanes 
in producticn as early as possible, 


7 A parallel task exists on the TF-102A airplanes under ECP 522 
and Contractor therefore requests AMC to authorise CCN for this change 
concurrent with CCN approval for ECP 1123. 


CONVAIR 
A Division of Gonsral Dynamics Corporation 
(San Diego) : 


У. Wo Fox ` 
Senior Project Engineer 
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Eg Frar mt - 
11-2-4605 


7 November 1956 
Subject; Contracts АРЗЗ(600)-23903, 29264 and -31174 
Convair А Division of General Dynamics Corporation 
San Diego 12, California 
MG-10T System Changes ~ Correction of Deficiencies ~ 
ECP №. 542 


Tos Commander, Air Materiel Command 
Wright-Patterson Air Force Base, Ohio 


Attention: КОРНЕС 


Vias Air Forco Plant Representative 
San Antonio Air Materiel Area 
Convair А Divisicn of General Dynamics Corporation 
San Diego 12, California 


Reference: (a) Mr Force TWX SARSC-10-1344-B dated 31 October 1956 
InclosBuret (А) Engineering Change Proposal 542 with Exhibits "А" and "B" 


1. Submitted herewith as Inclosure (А) $s the confirmation of Engineering Change 
Proposal 542 as submitted by Reference (а). Subject change proposes a change in 
the salvo center time for full missile loads and revises the delta-h computations 
in the МОТ Fire Control System for tho Model TP-102A aircraft, 


2. Accomplishment of ECP 542 on Model TF-102À aircraft will result in the follow- 
ing area estimated increases in the target price of subject contracts, including 
profit computed at 843 


Contract. Model incrosae 
AF223903 (5) W. 102 $ 30,880.00 
. 2264 (28) ТР-102А 44, 280. 00 
. 31174 (63) ТЕ-102А 95,364.00 


The foregoing quotations are area estimates to be used for budget purposes only. 


~ 1 = 


< „ 
TF smn 


Tos AM ~ 2 = 11-2-4505 


3, The preliminary estimoted unit price for service action kits to incorporate sub- 
ject. change on twelve (12) ТР-102А aircraft is $3,322. This price is based on the 
purchase of twelve (12) kits and consists of the following costs: 


Engineering $ 128,00 
Preparation of TCTO 194.00 
Handbook Revisions 391.00 
Parts and Other Charges e, 609,00 


Total Unit Price $ 3,322.00 


4. Upon AM review and approval, Contractor requests issuance of ССН authorisation | 
for ECP 542 under subject contracte by 15 November 1956 in order that schedules and 
costs quoted herein may be met. 


CONVAIR 


А Division of General Dynamics Corporation 
(San Diego) ` 
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cos “ECP Distribution" 


E ا ا‎ | Ing 
Sim Name and Addrets ENGINEERING fLeave Blank) 
СОМУ AL! Ç CHANGE PROPOSAL 
а стаса ÇORPORBAT'OM AER ын 390 


ES ade, DATE I ARTICLE ЇН PRODUCTION | (LEAVE DLARK) 
CAC.-F102-542 | ыў, 7 [X] ves но 
2 НАМЕ OF MAJOR COUPONERT ~ 1 CONTRACT SPEC. NO. | CONTRACT SPEC. AFFECTED | CLASS NO. (LEAVE BLANK) 
AIRCRAFT — | Гук E по 
PART OR LOWEST SUBASSLHBLY AFFECTED PART NO. AND RODEL OR ТУРЕ (ІР ARY} AIRCRAFY HOUELS AFFECTED 
MG-10T FIRE CONTROL SYSTEM | MISCELLANEOUS TF-102A 
TITLE OF CHANGING JOT SYSTEM CHANGES — RECOMMENDED PRIORITY 
CORRECTION OF DEFICIENCIES 
NATURE OF CHANGE 
4 


SEE EXHIBIT "A", PARAGRAPH А 


DATE REQUIRED AT 
ONTRACTOR'S PLANT 


ecelve 
CHANGE (Check One] 


REASON FOR CHANGE [Includs explanations of items checked in Мо, 8 below or by exhibit 
0 REQUESTED BY 

PROCURING ACTIVITY ТА 
m INITIATED BY CONTRACTOR 


MPLIANCE wiru ыса oa 
FOR |. ШЕ: SPEC. но 


2 EH FIX POR UNSATISFACTORY 
. REPORT (DD FOAN 536) 


3. [Z] отнеаз NOTED 


5 SEE EXHIBIT "A", PARAGRAPH В 


ESTIMATED COST PROPOSAL FOR CHANGE IN PRODUCTION (For purpose of allecation of funds) 
6 | Contract AF33 (600) -23903 e TF-102A A/C $30,888 (Area) 


Contract АРЗЗ(600)--29264 (28) ТЕ-102А e 44,280 (Area 
— | Contract AF33(600)-31174 (63) TF-102A A Area 
7 ESTIMATED COST PROPOSAL FOR KITS OR PARTS (Fer purpose Y allocation of funds} 
| $3,322 рег kit (Area) 


ITEMS AFFECTED BY CHANGE [Check Mild" blocks) 


[xl COMBAY OPERATING D) INTERCHAEGE- = OVERHAUL 

SAFETY EFFECTIVENESS Ap PROCEDURE ABILITY METHODS 
WEIGHY & BALANCE 

8 OR CONTRACT WT. O TOOLS А EQUIPHENT L1 MAINT. PROCEDURE L1 SPARE PARTS EXHIBIT Г] SERVICE LIFE 


н DATA ҰР D (Check г te blocks 
| Е 7.0. 1F-102(T)A-4 


EE 0, 0, 15-1 222. 
PTLOYS 109 5808 ERECTION & MAINTENANCE STRUCTURAL REPAIR PA RYS € 
"DATA OTHER THAN AIRCRAFT AFFECTED (List publications and спфпеепаз drawing numbers only] 


ESTIMATED EFFECTIVE POINT IDENTIFICATION AND DELIVERY DATE (if firm, so indicates) | 
Contract AP33(600)-23903 ( 8) TF-102A A/C А.Г. S/N 54-1363 thru 54-1370 ! 


9 Contract AF33(600)-29264 (28) TF-102A A/C А.Р. S/N 55-4032 thru rer, 
Contrast AF33(600)-31174 (63) ТР-102А А/С А.Р. S/N 56-2317 thru 56-237 — | 
18 SEAVICE BU 


DOES CONTRACTOR RECOMMEND THAT CHANGE BE MADE RETROACTIVE 

ON ARTICLES ALREADY DELIVERED 7O PROCURING ACTIVITY Il Cino 

REASONS FOR RECOMMENDATIONS Жукен 

IS THE CHANGE RECOMMENDED FOR INCORPORATION IN M.T.U.'S Се Вю 
INCORPORATION IN FLIGHT SIMULATORS Г] ves NO 


Lines II. 12, 13 shall be completed only for changes when the contractor recommends or the procuring activity directs that the change will be retrosctive, 
SERIAL NUMBERS AFFECTED (AF and Navy contracts) 


| 
| 
, | (12) TP-102A АҒ S/N 54-1351 thru 54-1362 | 


RICONBENDED ` 
"Bl YES Г] но| 


AES TET an 
12 THÉ F x 40 Convair 


LIST SPARE PARTS AFFECTED ЗУ CHANGE 


13 SEE ЕХНІВІТ "B", PARAGRAPH А2 
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FIRM APPROVED BUDGET BUREAU NO. 27-80951 CONVAIR-SD Fom 1704С-1 


A. 


EXHIBIT "A" 
TO 
EOP-CAC- F102-542 


MG-10T SYSTEM CHANGES ~ CORRECTION OF DEFICIENCIES 


NATURE OF CHANGE: 


This proposal covers a change in the salvo center time for full 
missile loads, and revises delta-h computations in the МО-ЛОТ fire 
control system. The customer has experienced difficulty in the form 
of the three following deficiencies, which are corrected by the sub- 
ject aircraft changes: 


1. The presence of а "hump course” condition which inadvert- 
ently results in sudden altitude changes of the aircraft during 
its "attack run" on a target. This malfunction effectively de- 
feats the primary purpose of the aircraft "run", to maintain a 
constant and correlated course with the target. A revision in 
the alignment of the angle of attack transducer will eliminate 
this unsatisfactory condition. 


2o The existence of a dual ground at the air temperature bulb 
results in inaccurate air density and temperature signals being 
fed into the computer. The removal of one of these grounds 
provides for more accurate tracking of the target. 


3o The geleotor indicator on the instrument panel erroneously 
indicates availability of missiles, especially when the air 
огаҒ% is carrying a mixed load. The selector indicator visibly 
indicates а "по" or "ok" upon gelection of a particular missile 
by the pilot. The improper indication is eliminated by this 

and the selector indicator will now be a reliable part 
of the MG-10T system, 


This change will install redesigned GFAE components of the 
ми 10Т fire control system in lieu of the existing units. These 
componente are interchangeable with existing equipment. The hap- 
nesses are revised as necessary to agree with the new GFAE units. 
Service tool requirements for this nodification are as follows: 
1.  Reviee boresight tool (OSP) SE 1026, SE 0934, 
2, Revise boresight instructions SE 0972. 
3. Revise ZN-8-004 boresight procedure specification. 
4o. Revise Palmdale target boards. 


NOTE: For accomplishment of this change in service soo Exhibit 
"В", Paragraph D. 


B. 


G. 


D. 


д | » 


EXHIBIT "A" TO ЕСР-САС-Р102-542 Page.- 2 - 


REASON FOR CHANGE: 

This change is proposed to provide for proper operation of the 
MG-10T fire control system and to increase the capabilities of the 
aircraft as a weapon. 

These changes to the MG-10T fire control system are initiated 


by the contractor in agreement with the customer to bring the 
aircraft to а tactical configuration. 


WEIGHT B E I OR: 
Not applicable. 


SPECIFICATI 'НАНСЕ NOTICES: 
Not applicable. 


EXHIBIT "B" 
TO 
ECP-CAC F102-542 


MG-10T SYSTEM CHANGES - CORRECTION OF DEFICIENCIES 


The following data is applicable to the service action portion 


of this ECP. 
А. Š DATA: 
1, PARTS REQU PER : 
Quantity Part Number Nomenclature 
1 463009-100 GFAE Unit 
1 463086-101 GFAE Unit 
or 
463086-11 
1 423347-100М2 СРАЕ Unit 
6 423106-120 GFAE Unit 
1 463004,-100Ml GFAE Unit 
1 463057-111 СРАЕ Unit 
1 ¿63080-120M1 GFAE Unit 
1 8-75600 Найаг Door Cover Plate 


Not, applicable. 


3 PARTS MO 5 


Not applicable, 


4. DISPOSITION OF REMOVED PARTS: 
Quantity Part Number Honenglature 
1 *479009-140 GFAE Unit 
1 %463086-100 СРАЕ Unit 
1 #423347-100 GFAE Unit 
6 #423106~110 GFAE Unit 
1 #463004-100 СРАЕ Unit 
1 %463057-110 GFAE Unit 
1 *463080-120 GFAE Unit 
1 %8..75600 Radar Door Cover Plate 


"Return theso parts to stock ДЕ serviceable or герагаШе. 


B. 


C. 


D. 


+ 


EXHIBIT "B" TO ECP-CAC-F102-5¿2 | | Page = 2 - 


I 


INS TION TO REQU : 


None 


MAN-HOURS REQUIRED: 


Yt is estimated that a total of 40 man-hours and a crew of two 


men will be required to accomplish this task on one aircraft. 


MODIFICATION DATA: 


The following step-by~step procedure is required to accomplich 


the intent of this ECP. 


Access to the working area is through the aft electronics 


compartment and nose area. 


lo 


Re 


3. 


4 
бо 
6. 


To 


8. 


9. 


10. 


Replace (12) СРАЕ Units as indicated. These units are physically 
identical and interchangeable. 


Add (2) wires from aft electronics compartment to rh nose rack. 


Lift (2) wires off of ground stud іп OAT circuit and permanently 
splice together, 


Transpose (2) wires in wind sensor receptacle. 
Reroute (1) wire on nose area terminal splice, 


Add one wire between the O86 unit in the nose area and the 057 
unit in the aft electronics compartment. 


Remove cover plate 8-75600 on aft radar door, and install new 
cover plate. 


Revise &99701 seope installation. 


Align 85-35048 angle of attack transducer by boresighting per 
Specification 28-8-004, | 


Conduct bench, preflight and flight checks, 
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Talophonos: mat 8-271) ° Ухо; 8-71 /— 2 | 
UT 2 
29 October 1956 
2 — 
А TR ——— Tor 
Convair 
À Division of General 
Dynamies Corporation REMARKS: 


San Diego 12, California 
Attention: Mro М. W. Fox 


Subject: Intercabling Information Applicable 
to №=10Т Weapons Control System 


Reference: Hughes Letter 1114.3/173 dated 
15 October 1956 


Gentlemens 


Enclosed for your information and use are six (6) pre-released 
copies of EDRAs ВВ and ВС for wiring list 115600002. 


EDRA BB is to be accomplished by retrofit Hughes ECP 0080. Ine 
stallation of the 6300-110 unit and this wiring change must be made 
| at the same time as explained in the referenced Hughes letter, which 
discussed a sinilar EDRA for the MG-10 system. Live Missile Test must 
not be performed unless EDRA BB is incorporated. 


EDRA BC is a desirable wiring change. Provisions for possible retro- 
fit of this wiring change are recommended. 


Test equipment will be affected by these EDRAs in that the test 
bench wiring must be modified to correspond to the aircraft wiring 


changes 
Your concurrence regarding this data is requested. 

уе ЕМЕ N 
HEGE Ы) Very truly yours, 

1050, 
pov 55% наа 

глог ы М. Livesay, Project Manager 
— Airborne Systems Laboratories 
ү, Ems ke 


ZTnzlosures:; Six pre-releasod copies of 
кога BU ocd e Por h^55000-002 
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CONFIDENTIAL = 


; Ë CONVAIR 
ы А Division of Generel Dynamics Corporation 
(Sen Diego) m 
If enclosures are withdrawn (or not 3 


attached) the classification of this 


а? CD, Aat "a = 
correspondence will te доц шз rnt С. 15 October 1956 


А GA ae pg vl | 31-2-4133 
Е 102 PO File No.» AMR/mle 


Subjects Contracts AF33(600)-29264 end -31174 
Gonvair - A Division of Generel Dynamics Corporation 
San Diego 12, California 
Model TF-102A Airoreft ~ MG-lOT Fire Control System > 
Changes to ~ EGP 519, 526, 530, 531, 532 and 541 


Tos Commander, Air Materiel Command 
Attention: MCPHFC 
Wright-Patterson Air Foree Base, Ohio 


Via: Office of Air Force Plant Representative 
Зап Antonio Air Materiel Area 
Convair = А Division of General Dynamics Corporation 
Sen Diego 12, California 


Inclosure: ( Engineering Change Proposal [7 with Exhibite 
п 0 ‘ n 


( " 6 " 
(C) " n п 530 * n 
(D ) ü Rn n 631 * n 
(8) n п в 532 п " 

F) п и f 541 " " 


1. Contractor transmits herewith six (6) Engineering Change Proposals 
applicable to ТЕ-102Л aircraft which ere inter-releted in such a manner 
thet simultaneous accomplishment will result in a eubstential savings to 
the Government. The ECP'a are as follows: 


EGP TITLE 

519 4-4. Compass System ~ Installation of 

526 MG-101 Missile Provisions - Change of 

530 MO-10T Changes = Mes Wiring 

531 MGelOT Wiring Change = АРХ-26 and 27 Compatibility 
532 MG-10T Changes = Data Link Wiring 

541 MGelOI Wiring Chengeg = Miecelleneous 


2. Sinoe the above FOP's will be engineered end accomplished in production 
concurrently, costs applicable to esch chenge are not readily determinable, 
Contractor therefore advises that the following erea quotations cover accomplish- 
ment of all ECP's listed in paragraph 1 above. 


CONFIDENTIAL 


Е же = 


If enclosures ere withdrawn (or 
attached) the classification ОБ 
correspondence will bo ےہ ےےے‎ 


CON Ain E San Diogo 


Тоз“ AMG - 2 = š 1-2-4133 

Contr Model Зпсгозга 
AF33 (600)=29264 16 TF=102A Aircraft £125,280 
AF33(600 033174 63 TP-102A Mreraf t £129,924 


The foregoing quotations are area estimates for budget purposes only and 
include 8 per cent profit. 


3, Upon AMC's approval of subject ECP'a Contractor requests appropriate CCN 
authorization for there changes be issued under subject contraats not later 
than 29 November 1956 to allow accomplishment of subject changes according to 
the costs and schedules contained herein, 


CONVAIR 
А Division of General Dynamics Corporation 
(Sen Diego) 


E Ў 5 ` Po Pd 
B. Coggan hice 
Calvert 


Kayes 
Johnson 


Higgins 
Fox = 8 7 a 
Brown 


. Herbig 1 for each ECP 
Blake = 2 copies for each Cont, 
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e о 576 
C4 Z z LU кн > p> 
o со 6 


. е е 
G 


зверь Cag е) Ea ee z рь pni Eri © 


i 
1 


T. Finn - 5 copies w/o dist, 
R, Е. Trapp 

T, M, Gammage ~ Palmdale 

В. B, Kal anquin = Palmdale 
С. С. Slaght 

С. O'Here - Holloman AFB 2 
С. P, Delp = Parts Sales 
Dayton 

Washington = 3 

Sen Antonio 

A/G Reo and Del Plant II 
Colorado Springs 

541 ,532 ,531 ,530 ,526 ,519 ا 
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| 5 Q N V A LR CHANGE PROPOSAL 

ET A nnr 09 анла OVE ANES CBAN TATION сәз НЕЕ CTH у 
Ч ЗА GIRO) АМА BULLETIN по. 390 


аа —— ие |‏ کد د 
Г E&P KO. . | DATE | Set npe ARTICLE IR PRODUCTION | (LEVE BLANC —‏ 
f | 4 } j 1‏ 

i | (ACP 702. 519 ' 2 10 700% 9 29264 YES — ко 


МАНЕ OF MAJOR COHPONENT | l4 in SPEC. NO. 


CONTRACT SPEC. ACC ЕСТЕП 

Сог крі ‚ 20-8. 
i cds e СИИИ | 004A Elyes | YES 1 ко | 226. | 
PART OR LOWEST SUDASSEMDLY AFFECTED PART NO. AND MODEL OR TYPE (IF ANY) AIRCRAFT HODELS AcFECTED 

Remote Compass x 


CLASS NO. (LEAVE BLANK) T 


HL 1—8... inh E ode. ТЕ-102А | 
FTE OF CHANGE 4 Compass Sys tem tee ee 


Installation of: 
| NATURE OF CHANGE 


Change the J-2 compass system to a 4-4 compass system. 
See Exhibit "A" and SCW's for moro information. 


+, 


GFAE AFFECTED DATE REGUIRED AT 


CONTRACTOR'S PLANT 


| ves ba [3 «o Û Mareh 195? — 


REASON FOR CHANGE {include explanations of items checked un No. 8 below or by exhibit] CHANGE [Check One} ; 
МОНО TWX requested FI a] Year 1955 changes Ls ТЕ-102А REQUESTED BY АМ: 


PROCURING ACTIVITY • 
C] INITIATED BY CONTRACTOR 


Airplanes То give the airplane a better system. 


ыд 


COMPLIANCE WITR HEU OR 
FOR l. D REV. SPES. (10. 


| 
1 
2. 5 FIX FOR URSATISFACTORY | 
|. 


AMC ute. MCPHPO/JJJ/dmp/P-9-2-1, dtd 5-15-55, 


REPORT (00 FORE 532) 


| 


—————— —— t n TU m— T—r K + P. n P — т а нир ирро рур рур dnd 


TES ES'IMATED COST PROPOSAL FOR CHANGE IN PRODUCTION [For purpese of allocation. cf funds) 


ОА 


See c nyair letter 11 2 4133, Paragraph 2 


= 0 — x — S, i — 


— k ——— 


ESTIMATED COST PROPOSAL К FOR KITS OR PARTS [For purpose of allocation of funds) 


~ | 


E See Line 10 
| Г] COMBAT П [| OPERATING INVERCHARGE.- OVERHAUL. 
| БАҒЕТҮ EFFECTIVENESS PERFORMANCE PROCEDURE ABILITY METHODS 
І 

ТО WEIGHT А EALANCE 
| E ОР CONTRACT WT. LJ FOOLS à FOUIPMENT Nu {I MAINT. PROCEDURE ШЕТІ PARTS EXHIBIT П SERVICE LIFE 


се 


1 AIRCRAFT DATA AFFECTED (Check врргорпа blocks) 


l 
4 
ITEMS AFFECTED BY CHANGE [Check appropriate blocks} | 


! | га PILOTS HANDBOOK I ERECTION 8 MAINTENANCE Г] STRUCTURAL REPAIR PARTS CATALOG _ — SEA 
| | DATA ОТНЕ THAN AIRCRAFT AFFECTED (List publications and engincenng drow ав numbers only) _ 
| 
x | | | | ШЕ = | 
| | ESTIMATED EFFECTIVE POINT ICENTIFICATION AND DELIVERY DATE {if firm, so indicate) | 
| МЕ | К \ 
| Q] Contract АРЗ i 'Е001..29264 (16) ТР102А A/C S/N 55-4044 thru 55-4099 
| Contrast By 3f 4001-31174 (63) TF102A A/C S/N 56-2317 thru 56-2379 | 
Fa — — TI —n,ÜÑD—  ————-”Ü”- ТІСТЕГЕН. ЕРЛАН 
; | DOES CONTRACTOR RECOMMEND THAT CHANGE BE MADE RETROACTIVE МЛН р ы 
| 1 ОМ ARTICLES ALREADY DELIVERED TO PROCURING ACTIVITY ЕН Î ne! ЕТ we 
10 REASONS FOR RECOMMENDATIONS То be proposed under ү? > | 
' . EGP 5519 — Ales Пя, 
716 THE CHANGE RECOMMENDED FOR INCORPORATION IN M T.U.'S ves E ко | 
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B. 


EXHIBIT "A" 
TO 
ECP-CAC-F102-526 


MG-lOT MISSILE PROVISIONS = CHANGE ОҒ 


NATURE OF CHANGE: 


This change covers a modification of existing i 
electrical harnesses within the MG-10T fire control system 
affecting the launching of the GAR-l and GAR-1B missiles, 
This revision is necessary to provide viring that is com- 
patible with the operation of a modified version of the 
GAR-1B missile, 


The subject change requires the fol loving re- 
visiona to the aircraft.. 


1. Rework (3) cable harnesses by adding (1) 
wire in harnesses from each of the missile 
launcher disconnects to the aft electronic 
compartment splice, 


2, Rework (3) cable harnesses by adding (1) 
wire in harnesses from each of the missile 
launcher disconnects to the forward elec- 
tronics compartment splice. 


NOTE: For accomplishment of this change in 
service see ECP 5519 


REASON FOR CHANGE: 


This change is proposed as a result of a Hughes 
Aircraft Со. proposal to modify the GAR-1B missile, Be- 
cause of this modification by Hughes, it is mandatory that 
the contractor revise the existing wiring within the MG=107 
fire control system to be compatible with the operation of 
the modified missile, This revision is based on information 
received from Hughes Aircraft Co, outlining the specific 
changes that are necessary to correct the wiring to agree 
with GFAE requirements, 


The incorporation of these changes on the aire 
craft will allow the alternate usage of the GAR-1, the 
GAR-1B ог the modified version of the GAR-1B missiles, 


Ç ف‎ 


EXHIBIT "A" TO ЕСР-САС-Е102-526 Page = 2 = 


C. WEIGHT AND BALANCE INFORMATION: 


The weight and balance changes resulting from 
the accomplishment of the instructions contained herein 
are negligible, 


D. SPECIFICATION CHANGE NOTICES: 


There are no Specification Change Notices as 
a result of this proposal. 
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Dear ОЁ шык ук as s be de d € a < С СОМУАН»23 tona 170422 


А. 


Co 


De 


Ц; EXHIBIT "An - 
то 
: ECP-CAC-F1024530 


MG=10T CHANGES = AFCS WIRING 


NATURE OF CHANGE: 


This change covers a revision of the aircraft fire- 
control electrical system and affects automatic flight 
control system provisions. This change was received from 
Hughes Aircraft Co. subsequent to Convair Engineering cut-off 
date of 1 September 1954, and is mandatory to insure proper 
airplane fire-control system compatibility. 


Тһе accomplishment of this proposal on aircraft in 
production will require the folloving aircraft changes: 


le Rework (4) harnesses extending from nose area 
to Sta. 310 junction. . 


20 Rework (1) harness extending from Sta. 310 
junction to aft electronics compartment. 


REASON FOR CHAHGE: 


This change is proposed as a result of a Hughes Aircraft 
Со. notification to modify the aircraft fire-controi system. 
Because of this modification by Hughes, it is imperative that 


the contractor revise the existing electrical wiring within the 


AFCS to agree with the changes. These changes were received 
subsequent to those made by ECP 51%. It is recommended that 
these changes be abe a proceeding or concurrent with the 
AFCS portion of ЕСГ 1085, and concurrent with or following ECP 


51'te 


WEIGHT AND BALANCE INFORMATION: 


There are no Weight and Balance changes as a result of 
thie proposal. 


SPECIFICATION CHANGE NOTICES: 


There are no Specification Change Notices as a result of 
this proposal. 
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D. 


EXHIBIT "А" 


TO 
ЕСР-САС-Ғ102-531 
MG-10T WIRING CHANGE ~ APX-26 and -27 COMPATIBILITY 


NATURE OF CHANGE: 


This chenge covers a modification of the wiring within 
the ТЕ-102А aircraft affecting the MG-l10T fire control system. 
The changes are necessary to provide wiring that is compatible 
with the operation of (GFAE) АРХ-26 and APX=27 components when 
installed, 


The intent of this change is being accomplished by the 
contractor on aircraft іп production and requires the following 
changes to the aircraft: 

1, Remove (1) wire from (2) harnesses. 

2, Revise wiring in (2) harnesses. 

3, Revise (1) со-ах hernəss, 


4. Add (1) bus bar in cockpit splice, 


NOTE: For accomplishment of this change in service see ECP 5510- 


REASON FOR CHANGE: 


This change is proposed to revise the existing wiring 
in the MG-1OT fire control system to agree with a request by the 
Hughes Aircraft Co. Hughes Aircraft Со. has outlined the 


changas to be made by the contractor; these changes when complied 


with, will be compatible to the operation of the АРХ-26 and 
A-, СРАБ components, 


WEIGHT AND BALANCE INFORMATION: 


The weight and balance changes resulting from the 


accomplishment of the instructions contained herein are negligible. 


SFECIFICATION CHANGE NOTICES: 


. LT СЫ пр 


There are no Specification Changs Notices as a result of 


this proposal, 
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C. 


EXHIBIT "A" 
TO 
ECP-CAC-F102-532 


MG-10T CHANGES = DATA LINK WIRING 


NATURE OF CHANGE: 


This change covers the modification of the existing 
wiring system within the TF-102A aircraft affecting the MG~l0T 
flre control system, These changes are necessary to provide 
wiring provisions that are compatible with the operation of 
the data link equipment, 


The following aircraft changes are required: 


l, . Rework six (6) cable harnesses extending from 
nose area to upper electronics compartment and 
cockpit area. 


2, Remove two (2) co-axial harnesses in upper 
electronics compartment. 


3. Install three (3) nsw co-axial harnesses in 
upper electronics compartment, 


4% Fabricate and install bracketry for installa- 
tion of 463172-100 unit, 


NOTE ғ For accomplishment of this change in service вез 
ECP 29510 г 


REASON FOR CHANGE: 


This change is required because of data link design 
changes made by the Hughes Aircraft Co, These changes were 
furnished to Convair subsequent to Convalr's engineering cut- 
off date of 1 September 1954, and necessitates aircraft wir- 
ing changes to insure compatibility between the data link 
equipment and airplane cabling. 


WEIGHT AND BALANCE INFORMATION; 


The weight and balance changes resulting from the 
accomplishment of the instructions contained herein are negligible, 


SPECIFICATION CHANGE NOTICES: 


There are no Specification Change Notices as a result 
of this proposal. 
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Г) COBRAT Г] OPERATING INYERCHANGE- OVERHAUL 
SAFETY EFFECTIVENESS PERFORMARCE PROCEDURE ABILITY HETHOSS 
WEIGHT B BALANCE 
8 OR CONTRACT WT. [Г] TOOLS & EQUIPMENT fx HAINT. PHOCEDURE Г} SPARE PARTS EXHIDIT Г] SERVICE LIFE 
AIRCRAFT DATA AFFECTED (Check Wr Piero) a O2 (T) A- 2-12 Т.О. LF=LO2(T)A 
na PILOTS HANDBOOK Lx ERECTION & Ide L1 STRUCTURAL REPAIR ` PARTS CATALOG ay 


DATA OTHER THAN AIRCRAFT AFFECTED (List publications and engineering drawing numbers only] 


ESTIMATED EFFECTIVE POINT IDENTIFICATION AND DELIVERY DATE [if firm, so indicate} 


Contract 5 (16) TF102A A/C S/N 55-4044 thru 55-4059 
Contract /Ғ53(600)-2117, (63У)ТҒАО2А A/C S/N 56-2317 thru 56-2379 


DOES CONTRACTOR RECOMMEND THAT CHANGE BE MADE RETROACTIVE 


9 


IS SERVICE BULL. OR T. O. 


ON ARTICLES ALREAUY DELIVERED TO PROCURING ACTIVITY Maat p r] е 
[Q] REASONS FOR R COMMENDATION IS RECORD 7.0. 
| — я ub PROPOSED DUDE Be 9789 | Ches Elko 
| “IS THE CHANGE RECOMMENDED FOR— INCORPORATION IN M.T.U.'S О ves a "m 
INCORPORATION IN FLIGHT SIMULATORS C] ves Во 
Lines 11, 12, 13 shall be completed only for chenges when the controcto: recommends or the procuring octivity directs that the change will be cetroactive, 


ЕА) NUMBERS AFFECTED (AF and Navy contracts) 


| 
! 
| 
ESTIMATED MAN-HOURS TO T SOURCE OF PARTS | i | АРРВДЪММИТЕ. | 
DE ACCOMPLISH CHANGE ki НК Е DATE KITS AND PARTS WILL BE AVAILABLE 


THE F — | RATE OF DELIVEnY 
| LIST SPARE PARTS AFFECTED BY CHANGE — та | | 


Е — | 
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EXHIBIT "A" 
TO 
ЕСР-САС-Р102-51 


MG-10T WIRING CHANGES = MISCELLANEOUS 


KATURE OF CHANGE: 


This proposal consists of a number of miscel- 
laneous wiring changes to the MG-10T fire control 
system, The revision of nine harnesses will provide 
27 satisfactory performance of the electronic 
sys emo | 


КОТЕ: For accomplishment of this change in service 
sce exhibit "В", Paragraph "D". 


REASON FOR CY ANGE: 

This change is proposed to revise the MG-10T 
viring to make provision for more efficient operation 
of the fire control system. The following advantages 
are obtained by the incorporation of these changes: 

1, Prevention of damage to the gyro. 

г. Correct the mis=match of connectors. 


Ze Prevent burnout of three tubes in 
463291 unit. 


WEIGET ALD BALANCE INFORMATION: 


The weight and balance changes resulting from 
the accomplishment of the instructions contained herein 
are negligible. 


SPECIFICATION CHANCE NOTICES: 


There are no Specification Change Notices as 
a result of this proposal. 


А. 


B. 


C. 


De 


EXHIBIT "В" 
TO 
ECP-CAC-F102-5h1 


MG-10T WIRING CHANGES ~ MISCELLANEOUS 


SUPPLY DATA: 


1. PARTS REQUIRED PER AIRCRAFT: 
None 


2% SPARES AFFECTED: 


None 


3. PARTS REQUIRED TO MODIFY SPARES: 
Not applicable. 


4, DISPOSITION OF REMOVED PARTS: 
Not applicable. 


KIT INSTALLATION TOOLS REQUIRED: 
None 


MAN-HOURS REQUIRED: 


It is estimated that a total of 12 man-hours 
and a crew of one man will be required to accomplish 
this task on one aircraft. 


MODIFICATION DATA: 


The following step-by-step procedure is 
necessary to accomplish the intent of this ECP. 


1 Revise опа harness in aft electronics 
compartment. 


2% Revise one harness in fin island, 


За Revise five harnesses in forward 
electronics compartment, 


+. Revise two harnesses in upper 
electronics compartment. 


ps z > 
Model 8 Project Office Memo 956-458 28 September 1956 
Memo Tos Model 8 Change Board | Z0 Жаш) 
F lve PO File NO 21 / 
Subjects MGe10T Fire Control System, TF-102A Airplane, Revisión to 


References: a) ECP 513 


1, 


o 


3, 


бо 


30 


b) АСА 81476 and 8-1477 ` 
о) EDRA L,P&AP to НАС Interconnections Book 466000-002 


ECP 513 (Snap = up and improved capabilities) was included with package of 
ar Fe are aes for alyplane 8-12-33 and on under ACA 81476 and portion 
ACA 177. 


Subsequent to release of package, HAC has advised Conveir that Air Force 
approval for their ECP 0080 (snap-up) would have been granted оп a contract 
that would cover only (6) MG-10T systems hence their ECP 0080 has not `` 
been implemented for the ТР-102А program, 


ECP 513 included several EDRAs to the HAC system. Omission of black boxes 
lnsorporating snapeup capabilities will require rework to the airplane wiring 
but will effect only (3) of these EDRAs ав noted below, EDRA Ru and "Ay" 
are not affected by the above omission and remain a part of ECP 513. 


Shop Task: (1) HRA "L", Omisslon of this EDRA from ECP 513 w411 
requiro the following task; 
a) Re-identify (1) wire in harness 8-35855 
b) Delete (1) vire in harness 8-35907 
c) Re-1dentify (2) wires in harness 8-35854, 
d) Reeidentify (1) wire in harness 835860 
and reroute one end on terminal strip 
from terminal #12 to terminal #1. | 


NOTE: The above changes are of a nature that can be 
accomplished on the tooling boards after present mock-up 
and prior to manufacture of the production harnesses. 


(2) ERA пр". Omission of this EDRA from ECP 513 will 
require the following task: 
а) Delete (1) wire in harness 8-35915 
b) Add (1) wire in harness 835911 
с) Re-identify and reroute (1) wire in harness 8-35910 


. (3) EDRA "AP", “This ERA changed the dash numbers of (11) GFAE 
units per HAC ECP 0080, There is no additional shop task 
involved since the equipment delivered to Palmdale will have 
the 014 dash numbers and this resolves itself into an 
engineering task with a change required to the GFAE list. 


Enginsering task: Revise (7) harness drawings (Fort Worth) | 
Revise (7) sheets of wiring diag (SD) | 
Revise (3) connection diag (FW) 
Revise (3) mech instl drawings (SD) 
Revise (3) mech instl drawings (FW) 


-- 


Ti 4 d 
Subjects МО-107 Fire Control System, ТЕ-102А Airplane, Revision to 


6 It is mandatory that the above changes be made concurrent with ACA 8-1477 
and ACA 8-1476. 


сс: Е, S, Soltez Ға 


М. T, Dorrance (2) 
D. Go Moody (2) 

б. А, Calvert 

D. Ro Stewart 

"o 92 Chambers 

K, E, O'Neil 

К, Ubbin 


Lowry 
P, Go Osborn 
Á. Р. Higgins 
W. М. Whittier 
M. Jo Wolls/C, A. Mohr. 
0, H, Woehmanen (2) FW 
Change Board (15) 
Model 8 Р/0 (2) 
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НИС 
а/о С ивана Ооо етер? Send, mee dee 


BUGHES AIRCRAFY COMPANY e CULTER СИТ e CALIFORHIA 
Taleploso;- EXmeni 8-271) * ТЕно5 8-7118 


25 Septenber 1956. 


In Reply nefer 
_ То: 111.3-76 
Z aro: 


F 102 PO File Wr з,/», х 


Convair 

A Division of General 
üynanics Corporation 

San Diego 12, California 


Attention: го We. We Fox 
Subject: „ХОР Fire Control System, Unit list 
Gentlemen: 


This letter transnits a list of units for the first group of twenty-two 
IU-10T systais and includes tuose units for which provision should 

have been included in the aircraft although the units are not supplied 
at present. This list also identifies the correct wiring book and 
ВАБ which apply to it. 


Several additional вОНАз are required as part of the provisions for 
ATS and Data link, but since these are known not to have been 
incorporated in the aircraft which will receive this block of systems, 
they are omitted. 


Very truly yours, 


VL 


М. Livesay, Project Manager 
Fire Control Systems ltboratories 
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Ë CONVAIR екса ыы 
RECEIVED À Division of General Dynamics Corporation 
(бап Diego) 
OCT -2 1956 
Eus | 24, September 1956 
re. 11-2-3895 
F 102 PO File No. , in 
ы ç 7 


Subject; Contracts АРЗ3(600)-23903, «29264 end «31174 
Convair ~ A Division of General Dynamics Corporation 
San Diego 12, California 
Model ТЕ-102А Aircraft > MG-10T Fire Control System = 
Igniter and Miefire Equipment 
EGP 540 


Tos Commander 
Air Materiel Commend 
Attention: MCPHFC 
Wright-Patterson Air Force Bage, Ohio 


Via: Office of Air Force Plant Representative 
San Antonio Мк Materiel Area 
Convair ~ A Division of General Dynamics Corporation 
Lem Diego 12, California 


Inolosure s (A) Engineering Change Proposal 540 with Exhibits 
"A" and "B" 


1, Contractor submits herewith as Inclosuro (А) Engineering Change Proposal 
540 which proposes the replacement of certain amplifier electronics control 
regulator units with ап improved version designed to include igniter and mis- 
fire signals, 


2, The application of ECP 540 to 8 Model TF-1024 Aircraft under Contract 
AF33(600)-23903 will result in an area estimated increase of $7,711 to the 
oontrect price, which includes profit computed at 8 per cent. The incorpora- 
tion of this change on subsequent ТҒ-102А Aircraft procured under follow-on 
contracts will result in no change in the contract price, 


3. The preliminary unit price for service action kits to incorporate subject 
change on 12 ТҒ-102А Aircraft is £317.74. “This price is based on the purchase 
of 12 kits and consists of the following costas 


Engineering € 36,08 
Preparation of ТСТО 187.58 
Hendbook Revisions 76.50 


Parts end Other Charges . 
Total Unit Price $317.74 


ты d 


CONVAIR < San Diego | 
To: AMC 222 : 11-2-3895 


4. Upon АМС review and approval Contractor requests issuance of CCN authori- 
zation for ECP 540 under subjest contracts on or before 30 November 1956, 


CONVAIR 
A Division of General Dynamics Corporation 
(San Diego) 


“G, С. Glas 
Chie? of Contrect 


GG: Calvert 
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Herbig = 1 for each ECP 
Blake - 2 copies for each Cont. 
Prophett 

. Wheeler 
. С. Gordon 
М. Williams 
Finn = 5 copies w/o dist. 
E, Trapp 
M, Gammage - Palmdale 
B. Kalanquin ~ Palmdale 
G, Slaght 
O'Hare = Holloman АВ - 2 
Р. Delp ~ Parte Sales 
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Colorado Springs 
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ur OR Шу SUBASSEEDLY GF: PCTOD 


PART ud. AND MODAL OR ҰҰРЕ (iF АНУ) CAIRGRAPY MODELS APFPÉCTED ^^ 
IGNIT Ot AND MISPIRE Eur P. | | TF-102A 
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SED PEHIDIT "A9, PARAGRAPH "A" 


GPE AFFECTED REQUIRED 
CONTRACTO 5 Pi PLANT 


КӨКТЕН тз ЁЙ но 11% 


“REASON FOR CHAISE [incida Sets end of itemy checked Tx No. 6 Bulow ex Ey ty c HEI CHANGE [Cheek Cae) Received 


| CRQUESTICD ur 
i FRÜCURIRG ACTIVITY BR. 
[x] INITIATED BY CONTRACTOR 
3 SED ВАВТ "A",  FARAGRAPH "В" j. DSK wara ny on 
FOR 1. REV. SPEC, НО... 


2 2 FIK FOR pn STORY 


3. [xi ХІ отн NOTED 


T'bp3evumcal РАО 


B 
ВЕ 6 5 атэ (еб) 23903 8 ТЕ-1024 Mrs $7,n1.« 00 (trea) 
Contract AF33(600)=29264 28 ТЕ-102А Airplanes No Change in Costs 


— 1 Gontrsot_AF33(600)— -63 TF-102A Airplanes No Changa in Costo 
| 7 SSTIMATED COST 3(600)- 2A. On PARTS (Гот purpose of allocation of funds] 


“| 1317,74 Per Kit (Area) _ 


1 ITEMS AFFECTED BY GRANGE иска eprroprinte blocks) 


| COME 7 QU RHRAYIHR г INTERCHAROE} OVERHAUL 
| L] SAFETY ние “8S U PERS ORMARCE PROCEDUDE 8 ASILITY [] ETHODS 
| WEIGHT ВО E um 
| 8! IQR E се WIYRACE WT i TAGLI б EQUIPMENT K MAINT, BROCEDURE БРАГЕ CARTS ЕСІМІ? a RIFE 
“АСҚАН DATA А (5 CTED (Caec Gr Cd Hee 
PAG. OFLA YES SMA © PeI52A-2-12 7.0. IF-102(T) A- 


: “DATA OTHER THAN AIRCRAFT E Paas puhlizstices and enginecting drawing ourbers only] 


ESTIMATED EFFECTIVE POINT IDENTIFICATION AND DELIVERY DATE [ii finn, «o indicate) 

o | Contract 4833 (600)-23903 8 TF«102A Airplenes S/N 54-1363 through 54-1370 

p Contract AF33(600)-29264 28 TF-102A Airplanes S/N 55-4032 through 55-4059 | 
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| 
i A! PTS HANDBOOK ме. № BAINTENANCE [1 STRUCTURAL REPAIR PARTS CATALOG | 
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EXHIBIT "A® 
TO 
ЕСР-САС-Ғ102-540 


НАС IGNITOR AND MISFIRE FIRE CONTROL SYSTEM - REIDENTIFICATION OF 


NATURE OF CHANGE; 


This change covers the replacement of the existing 
amplifier electronics control regulator units (423106-110) with 
an improved version (423106-120) designed to include ignitor and 
misfire signals, The equipment is located in the aft electronics 
compartment of the TF-102A aircraft and is part of the MG-1OT 
weapons control system furnished to the contractor by Hughes А1г- 
craft Co. (GFAE). 


The redesign of these unite by Hughes Aircraft Со. 
affects only the tactical effectiveness of the MG-lOT weapons 
control system, This rodesign vill, among other improvements, 
eliminate the effect of the umbilical pins disengaging in wrong 
sequence, thereby causing the missile to lose "lock on", The 
new improved units are physically interchangeable with those 
presently installed in the aircraft, 


NOTE: For accomplishment of this change in service see 
Exhibit "B" Paragraph "D", 


REASON FOR CHANGE: 


This change is proposed as a result of the svall- 
ability of improved ОГАЕ components affecting the aircraft Мї-10Т 
weapons control system, This equipment change is the result of а 
design refinement by Hughes Aircraft Со. and is mandatory to in- 

sure tactical effectiveness of the ТЕ-102А aircraft. 


ЧЕТСЧТ AND BALANCE INFORMATION: 


The weight and balance changes resulting from the 


accomplishment of the instructions contained herein are negligible. 


SPECIFICATION CHANGE NOTICES: 


There are no Specification Change Notices as a 
result of this proposal. 


a 


Ao 


EXHIBIT "В" 
TO 
ECP-CAC-F102-540 


HAC IGNITOR AND MISFIRE FIRE CONTROL SYSTEM - REIDENTIFICATION OF 


The following data is applicable to the service action portion 
of this ECP, 


SUPPLY DATA: 
1, PARIS REQUIRED PER AIRCRAFT: 


Quentity Part Number Nomenclature 
6 423106--120 Amplifier 


Hughes Aircraft Со. 
Culver City, Calif, 


2, SPARES AFFECTED: 
None 

3, PARTS REQUIRED TO MODIFY SPARES: 
Not applicable, 

4. DISPOSITION OF REMOVED PARTS: 


Quantity Part, Number Nomenclature 
6 *423106—110 Amplifier 


Hughes Aircraft Со, 
Culver City, Calif. 


"Return these parts to stock if reparable or serviceabls. 
KIT INSTALLATION TOOLS REQUIRED: None 


MAN-HOURS REQUIRED: 


It is estimated that a total of four man-hours and a crew of 
one man will be required to accomplish this task on one aircraft, 


MODIFICATION DATA: 


Access to the working area is in ths aft electronic compartment, 

The following step-by-step proceduro is required to accemplish the 
intent of this ECP, 

1.  Disengage and remove six amplifier units (423106-110). 

2, Install six new units (423106-120). 


4 - » 


HUGHES 
О Laboratories __ 


HUGHES AIRCRAFT CORPAUY o COLYER СМУ o CALIFOSRIA 
Tels hanes; N bala р 19% m 


September 
In re ا‎ 
“Z= 4111 "в тт 
Е 102 PO File Nes: ; г 
Convair 
А Avision of General аа 
Dynamics Corporation 2 қ 


San Diego 12, California 
Attention: Ire М. U, Fox 
Subject: ТР102А Angle of Attack Tranaducer 
| - Gentlemen: 


As requested by "rs '"ooduorth of Convair we are supplyin&-t 
for correct alignment of the angle of attack transducer. А156; 
will clarify the requirements for properly connecting the {сай Шис to the 
air data computer. 


The angle of attack transducer must be wired to the air data computer 
such that the "hi" and "lo" ends end the "arm" of the potentiometer are 
connected respectively to 41202 pins L, M, and Ма Positive *angles of attack 
are then indicated by the "arm" moving toward the "hi" end and negative angles 
by the "arm" moving toward the "lo" end of the potentiometer, The exact, pins 
on the transducer connector which will represent the "hi", "Зо", and "arm!" of 
the potentiometer, will necessarily depend upon which side of the aircraft the 
transducer is mounted. For example, an interchange of the connections to the 
potentiometer ends would be necessary when moving the transducer from the left 
to the right side of the aircraft. 


The anrle of attack transducer has a transfer function which can be stated 
mathemuticaliy as follows: 


T= (4,- & mn) +2 


| where, 5-і = indicated angle of attack 
nin = 0° 
and, & 4 has a range from 0° to 30° 


Angle of attack is defined positive for the cass of positive 1:74: The wing 
reference line lies above the relative wind vector. 


RECEIVED 
SEP 20 1956 


P-ro2 
PROJECT 
OFFICE 


C » 


Convair 2 = 10 September 1956 
Subjecte ТҒ1ОФА /ngle of Attack Transducer 1111. 4/38 


"he transfer function, therefore, can vary from 1/32 to 31/32 aver the range 
of the indicated angle of attack. 

At the hermonization position of the transducer, that is, at the 42? + .1° 
indicated anele of attack of the fuselape reference line (TRL), the transfer 
Function is 3/32 + 4001, 


Very truly yours, 


d ¿ 
М. láve 24 Troject lanager 
Pire Control Systens Laboratories 


Ма СС: mr 


Convair (6) 
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CONVAIR 
À Division of General Dynamics Corporation 
(San Diego) 
i TRAINER * 
i F 102 PO Fila Nc 3/2 7 TF/jh | 


Subjects Contracts AF33(600)-23903, -29264 and „31175 
Convair А Division of General Dynamics Corporation 
San Diego 12, California 
Model ТЕ-102А Aircraft = MG-10T Fire Control System = 
Production Changes to Group VIII ECP 514 


То: Commander 
Air Materiel Command 
Attention: MCPHFC 
Wright-Patterson Air Force Base, 040 | 


= — — = 


Via: Office of Air Force Plant Representative 
San Antonio Air Materiel Area 
Convair А Division of General Dynamics Corporation 
San Diego 12, California 


References (ә) CCN MSN 6N-8369 dated 17 June 1956 
on Contract AF33(600)-23903 


Inclosures (A) Engineering Change Proposal САС-Р102-514 
with Exhibit "A" 


1, Engineering Change Proposal 514 is submitted herein for approval. This 
proposal covers а change to the TF-102A airplane resulting from revisions to 
the MG-lOT Fire Control System by Hughes Aircraft Company after the Convair 
Engineering cut-off date of 1 September 1954, Subject change is necessary 
on ТЕ-102А sirereft for the accommodation of the revised AFCS provisions ав 
delivered by Hughes Aircraft Company, This ECP has been coordinated with 
Hughes Aircraft Company in accordance with the Convair-Hughes coordination 
procedure, 


2, Accomplishment of ECP 514 on subject aircraft will result in the follov-RECEIVED 
ing area estimated increase in the fixed price of subject contracts. 


SEP 10 1956, 
Contract Model Area Increase Profit Percentage ELTE 
In Contract Price Factor PROJECY 
AF33(600)-23903 (5) ТЕ-102А $54,995 81 
AF33(600)-29264 | (28)TF-102A 10,548 8 
4F33(600)-31174 (63)TF-1024 20,228 8% 


The foregoing quotations are area estimates to be used for budget purposes only. 


m 


CONVAIR = San Diego 
Tos AMC = 2 = 11-2-3652 


3. The preliminary unit price for service action kits to incorporate subject 
change on 15 ТЕ-102А aircraft is 53,916,44. This price is based on the purchase 
ef 15 kits and consists of the following costs: 


Engineering None 
Preparation of TCTO 8 496.98 
Handbook Revisions 70,91 
Parts and Other Cherges 22348555 

Total Unit Price $3,916.44 


4. In accordance with authorization granted under Reference (а) СОН, Contractor 
із proceeding to incorporate subject ECP into Model TFe102A Aircraft, 


5. Contractor requests issuance of CCN authorization for accomplishment of ECP 
514 on Contracts АРЗЗ(600)-29264, and -31174 оп or before 1 October 1956. The 
firm cost proposal for accomplishment of ECP 514 on Contract AF33(600)-23903 
will be forwarded under separate cover, 
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М. Williams 

Finn - 5 copies w/o Dist. 
E, Trapp 

M, Gammege - Palmdale 

В. Kalanquin - Palmdale 
С. Slaght 
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Fim Nome and Address 


| ENGINEERING 
СОМУ À Е 


CHANGE PROPOSAL 


[L ) Blank) 


A DIVISION OF GENERAL OYNAMICS CORPORATION FOR USE WITH 
(SAN DIEGO) АНА BULLETIN NO. 390 
ECP NO. DATE CONTRACT HO. EE 00 ARTICLE ІН PRODUCTION (LEAVE BLANK) 
{| CAG-F102-514 9-5-56  |-23903,-29264,-31194 [x], s [ко 


НАМЕ OF MAJOR COMPONENT CONTRACT SPEC. (40. CONTRAET SPEC. AFFCCTED | CLASS NO. (LEAVE BLANK) 


2 | Fire Control System | 2р-. А I lu kl 
3 | FART OR LOWEST SUBASSEHBLY AFFECTED PART NO. AND MODEL OR ТҮРЕ (Е ANY) AIRCRAFT BODELS AFFECTED 
MG-2T IF-1024 


TITLE OF CHARGE MG~10T Production Changes а, RECOMMENDED PRIORITY 


NATURE OF CHANGE 


4 Wiring Changes to the MG-10T Fire Control System as required by Hughes Aircraft 
Company Wire Book 466000-002, Revision "F", Effect on weight, 
balance and performance is negligible. 


GFAE AFFECTED 


YES га но 
REASON FOR CHANGE (Include explanations of items checked іп Мо, 8 below ог Бу exhibit) CHANGE [Check One) 

To conform with changes received from Hughea Aircraft Company gag 

subsequent to Convair Engineering Cut-off date of 1 September PROCURING ACTIVITY N 
1954. Mandatory to insure that the airplane provisions will [x] INITIATED BY CONTRACTOR 

be compatible with the Fire Control System (Aff ects AFCS | [Ie WITH REW OR 
components). СОН MSN 5N-8369(28) of 17 June 1955. FOR |. Ld aEv. SPEC, МО... 


2. Г] FIX FOR UNSATISFACTORY 
REPORT (DD FORI 535) 


3. [E] онға. Noted —— 


DATE REQUIAED AT 
CONTRACTOR'S PLANT 


ESTIMATED COST PROPOSAL FOR CHANGE IN PRODUCTION (For purpose of allocation of funds) 
6 Contract AF33(600)-23903 (5) ТЕ-102А Арв, $54,995 (Area) 
Contract AF33(600)-29264 (28) ТЕ-102А Арв. 10,548 (Area) 
Е ER (NE, енеке ا‎ ыы ER 
| 


Contract AF33(600)-31174 (63) ТЕ-102А Ара. 20,328 (Area 
ESTIMATED COST PROPOSAL FOR KITS OR PARTS (Far purpose of eliocotion of funds) 


16 Area 
ITEMS AFFECTED ВУ CHANDE се eppropriate blocks) 
m C] OPERATING ET ТТТ OVERHAUL 
SAFETY EPFECTIVENESS PERFORMANCE PROCEDURE METHODS 
WEIGHY & BALANCE 
8 OR CONTRACT WT. іш TOOLS 6 ЕОИРЦЕНТ П MAINT, PROCEDURE Г] SPARE PARTS EXHIBIT L1 SERVICE LIFE 
AIRCRAFT DATA AFFECTED "(Check opptoptiote blocks) 


[Г PILOTS HANDEOOR 2 | ERECTION а MAINTENANCE  — LÎ STRUCTURAL REPAIR URI PARTS CATALOG 0 C] STRUCTURAL REPAIR PARTS CATALOG 
DATA OTHER THAN AIRCRAFT AFFECTED (List publications and engineesing drawing numbers АМ AIRCRAFT AFFECTED (List publications and engineering drawing numbers On. 


| | | | | | 
{| ESTIMATED EFFECTIVE POINT IDENTIFICATION AND DELIVERY БАТЕ (if fum, so indicate] = = ыыы о 
Contract AF33(600)-23903 AF S/N 54-1366 thru 54-1370 (5 TF-102A) 
. 9 | Contract AF33(600)-29264 AF S/N 55-4032 thru 55-4059 (28 15-1024) 
| Contract AF33(600)-31174 AF S/N 56-2317 thru 56-2379 (63 TF-1024) | 
DOES CONTRACTOR RECOMMEND THAT CHANGE BE MADE RETROACTIVE e 
| ON ARTICLES ALREADY DELIVERED ТО PROCURING ACTIVITY Е. [но {к vest "o| 


[Q| REASONS FOR RECOMMENDATIONS RECOMMENDED. 
See Item 5 Above. ш В]. 
IS THE CHANGE RECOMMENDED FOR— INCORPORATION IN M.T.U.'S * E YES Û NO 
INCORPORATION IN FLIGHT SIMULATORS YES Г] чо | 
' Lines Ht, 12, 13 shall be completed only for changes when the contractor recommends or the procuring activity directs that the change wil! be retroactive, ; 
SERIAL NUMBERS AFFECTED [AF and Novy contracts) | 
i у 
‚И |15 TF-1024 А/С AF S/N 54-1351 thru 54-1365 
| 
р ACCOMPLISH CH А SOURCE OF PARTS APPROXIMATE DATE KITS AND PARTS WILL BE AVAILABLE | 
THE НЕ MH: с FIRST KITS 180 n | RATE OF DELIVERY 1 ooz | 
i LIST SPARE PARTS AFFECTED BY CHANGE š j i 


| | Зее Exhibit "A? 
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| - J 
CONVAIR 


A Division of General Dynamics Corporation 
San Diego 12, California 


EXHIBIT "A" TO ECP 
CAC-F102-514 


A, The task involved to accomplish this ECP is ав follows: 


1. The following wiring changes to the МС-10Т Fire Control System are required 
as shown in Hughes Airoreft Company Wire Book 466000-002, Revision "Е". The 
revision was submitted to Convair by НАС on October 26, 1955 snd affects the 
following Conveir drawings: 


a, MG-lOT System Diagram 21 sheets 
b, Electrical Diagrams 9 sheets 
в. Harnesses (MG-10T) 17 sheets 
9. Connection Diagrams 
Electronic 5 sheets 
Electrical 3 sheets 
e, Harnesses (Electrical) 4 sheets 


Reason: To incorporate the latest changes to AFCS System, 


2, The change noted in Paragraph 1 affects both San Diego вра Fort Worth, San 
Diego will change all System Diagrams, Connection Disgrams and Harnesses 
Drawings which are normally a San Diego responsibility. Information will be 
forwarded to Fort Worth shoving changes to their Harnesses and Connection 
Diagrams, The following is a breakdown of MG-lOT Harnesses and Connection 


Diagrems affected and division of responsibility. 


a, Harnesses 
8-365854 (FW) 8-35860 (FW) 
8-35857 (FW) 8-35864 (FW) 
8-35858 (FW) 8-689007 (SD) 
8-35859 (FW) 8-68925 (SD) 
8-35861 (FW) 8-68908 (SD) 
8-35868 (SD) 8=63743 (FW) 
8-35873 (SD) 8-35915 (Fu) 
8-35890 (Fu) 8-35907 (FW) 
8-35891 (FW) 8-35913 (Ен) 


b. Connection Diagram 


8-35916 (FW) 


8.60921 (SD) 8-30366 (FW) 
8-60904 (SD) 8-30367 (Fu) 
8-60508 (Fw) 8-30349 (FW) 


^ 
n 


CONVAIR - SD 
ECP САС-Р102-514, 


> 


~ 


- 


Page 2 


3, The following mechanical changes effect the AFCS System, Fort Worth responsibility 
is shown for each item to accomplish changes in sirplene provisions, 


HAC PAN Title 


ho 


b. 


463105 


F. u. 
463873 


F. u. 
463007 


F.W. 


Р.М. 


Controller, Flight- 
Automstio Pilot 


Task 


Raok, Electrical 
Equip.-Intermediate 
Compartment Door 


Valve, Preesure 
Regulating Altitude 
Control 

Task 


Electronio Equipment 
Cooling-tuct Revision 


Taek 


Action Required 


Remove existing 463039~111 Control Panel 
from center console. (Space Prov.) Create 
new instl. provisions for 463105100 Control 
Panel on panel. group at lower edge of 
Studen's instrument panel, "Delete flight 
mode awiteh from pilot's utility switch panel 
(863112) Reason: НАС Ltr. 4130-813, dated 
11-3-55. 


Change ***P/N from 463873-110 to 463873-120, 
Reason: НАС Ltr. 4130-686 dated 10-7-55, 


Create new instl. provisions drawing for 
P/N 463007-100. Provide tubing routing as 
required to 463655-100 unit and pressure 
source, Reasons HAC Ltr, 4130-686 dated 


Duct Dia, from 2.00" to 2,50" from 
*?" at 4,00" dia, duct to branch off to 
motor generator, Re-route line to 873(AFCS) 
reck by eliminating 8-359762 duot and replace 
with flex from 8-87977 to AFCS equi t. 
Run supply line to 773 (carbon pile) to nev 
2 1/2" duct at cented blkhd. Reason: 
Recent Hughes equipment data indicetes 
increased cooling requirements over initial 
calculated data, 


The installation of the noted changes are necessary prior to installation of AFCS 

components as required by ECP #1085 in order that the airplane wiring be compatible 
with GFAE components, 
for ТР-102А Airplanes, 


This ECP met be scheduled concurrent or preceding ECP #1085 


-. 


RECEIVED Mp 
cep 10 1956 HUGHES 


MOR V м, Соботе? СР бре вод 
НЕЕ. | HUGHES AISCRAFT COBPAUY a CULVER CITY o CALIFOBMIA 
Yelopliossz- EXmont 8-27 ° Fixas 0-71} 
| September 1956 

In Reply Refer 

TRAIN" > То: 1111.2-55 
F 102 PO File No.Z 77 / 
Convair, 


A Division of General 
Dynamics Corporation 


San Diego 12, California 
Attention: Hr. We We Fox 


Subject: Transmittal of Installation Wiring Information 
Pertaining to Е-106В/МА-17 


Gentlemens 

Two copies of attachment one and one copy of attachment two are 
enclosed for your information and use in the mockup and installation 
of the Aircraft and Weapon Control Interceptor System, Type МА-1Т in 
the Г-1065 aircraft. 


A duplicate package of the above is being transmitted directly 
to Convair, Fort Worth. 


Very truly yours, 
айыр Fang bom 


N. F. Eicher, Project-fManager 
D Fire Control Systems Laboratories 


wFE/VEC :1m 
Attachments: 
1. Preliminary MA-1T/F-106B Aircraft Wiring 
Data, dated 30 August 1956. P TUS CA. Zann 
| 2 / и 
2. MA-l/F-106A Aircraft Wiring List, Revision S ~ T 
D, dated 30 August 1956. Р ; | 
I 
CC: Convair, Fort Worth,Texas J al? 
Attn: O, wehmanen Сое EE 
M. C. Dilworth w^ рі ge 
"m". 
1 ` 
| Par 
(Zt см 
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CONVAIR 
A Division of General Dynamics Corporation 
(San Diego) 
TRAINER 28 gust 1956 


11-2-3656 
"P/ 4t 


r Е 102 PO File №.3.,7,/ 


Subjects Contracts AF33(600)-29264 and -31174, | 
Convair А Division of General Пупеш св Corp 
Sen Diogo 12, California 
Model ТЕ-1024 Aircraft = МО-10Т Fire Control rem 
Production Chenges to Group X ~ ECP 517 


То: Commander ; 
Air Materiel Comand -2,— [E Fox 
Attention: MCPHFG Ki 
Wright-Patterson Air Force Bos » Ohio / 

Via: Office of Air Force Plent Representative | {Strayer — | 


San Antonio Air Materiel Area 
Convair - A Division of General Dynamics Corpo 22 E 
бай Diego 12, California 


Reference: (a) CCN MSN 658-8369 dated 17 June 1956 
on Contract 4F33(600)-23903 


Inclosure: (A) Engineering Change Proposal CAC-F102-517 REMARKS: 
with Exhibit "A" 


1. Engineering Change Proposal 517 is submitted herewith for approval. This 
proposal includes changes to the wiring provisions as a result of revisions 
to the MGelOT Fire Control System by Hughes Aircreft Company after the Convair 
Engineering cut-off date of 1 September 1954. Subject change is necessary оп 
ТЕ-102А aircraft for the accommodation of the revised AFCS provisions as 
delivered by Hughes Mroreft Company, This change has been coordinated with 
Hughes Aircraft Company in accordance with the Convair-Hughes coordination 
procedure, 


2, Accomplishment of ECP 517 on subject siroreft will result in the following 
area estimated increase in the fixed price of subject contracts, 


increase Profit Percentege 
Contrast Mode} in Contract Prise __ Factor _ 
AF33(600)-292€4 (27) ТЕ-102А $7,416 87 
AF33(600)=31174 (63) ТЕ-102А 1,165 87 
The foregoing quotations are aree estimates to be used for budget purposes 
only 
СЕЛЕМЕ 
GEP -7 1950 
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CONVAIR ~ San Diego 
To: АМ; -2- 11-2-3656 


3. The preliminary unit price Гог service action kits to incorporate subject, 
chenge сп 21 TF-102A aircraft is 4133. This price is based on the purchase of 
21 kits and consists of the following costs. 


Engineering $ 23 
Preparation of TCTO 61 
Handbook Revisions 22 
Parts and Other Charges 21 

Total Unit Price 133 


4. In accordance with suthorization granted under Reference (a), Contractor 
is proceeding to incorporate subject ECP into Model TF-102A Aircraft. 


5. Upon AMC approval Contractor requests issuance of CON authorisation for 
ECP 517 under subject contracts by 1 October 1956, 


СОНУАТК 
А Divieion of General Dynamics Corporation 
(San Diego) 


Е. S, Chambers 
Chief of Contract Administration 


Š 


t 
ену ну ес 2: ро м tri > 


Calvert 

Kayes 

Johnson 

Riggins 

Fox - 3 

Brown 

Herbig - 1 for each ECP 
Blake - 1 copy for each Cont. 


т © Ф ооо 6 
о o9 EIU UP» 


9 
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C Change Pub. 


< 


ке 
"13 
T 
` 


Finn - 5 copies w/o Dist. 
E, Trapp 

M, Gemmage = Palmdale 
В, Kalanquin ~ Palmdale 
C. Slaght 

O'Hare = Holloman AFB ~ 2 
G. P. Delp = Part Sales 

Da 


° 


° 
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Colorado Springs 
ECP 517 
780 


x Firm Мете end Address ENGINEERING {Leave Honk) 
C O N V А I RC | CHANGE PROPOSAL 
А DIVISION OF GENKRAL DYRANICS CORPORATION FOR USE wif 


(SAN DIEGO) ANA BULLETIN NO. 390 


| ЕСР HO. РАТЕ CONTRALT NO. AF33 600 ARTICLE IM PRODUCTION (LEAVE SLANE) 
CAC-F102-517 8-28-56 A ves но 
2 НАМЕ ОҒ SAJOR СОМРОНЕНТ CONTRACT SPEC. МО. | CONTRACT SPEC. AFFECTED CLASS NO. (LEAVE BLANK) 
Fire Control System 20-8.00ДА | [L1 YES Ы но 


PART OR LOWEST SUBASSEMBLY AFFECTED 


PART NO. AND MODEL OR ТҮРЕ (iF ANY) AIRCRAFT MODELS AFFECTED 


ТЕ-102А 


RECONMENDED PRIORITY 


TITLE OF CHANGE мст Fire Control System 


duction Changes = Group X 


NATURE OF. CHANGE 


4 MG~LOT Changes shown in EDRA "Н" to Hughes Aircraft Wire Book 466000-002. 


FAE AFFECTED DAY REGUIRED A 


See Exhibit "A" to ECP, oe ю U Бур аз PLANT 
` | REASON FOR CHANGE (include explanations of items checked in No. 8 below ог by exhibit) CHANGE (Check Оле) 
Changes resulting from wiring changes (Hughes ЕСА #20371) [| Frocunine Acriv n __ 
to hand control. Е INITIATED Ву CONTRACTOR 
5 
See Exhibit "A" to ECP. ron l. LI R on 


2 L1 FIK FOR UNSATISFACTORY 
REPORT (DD FORM 535). —— 


3. E omms Noted  _ —— 
ESTIMATED COST PROPOSAL FOR CHANGE IN PRODUCTION {For purpose of allocation. of funds} : Р 


6| Contract AF33(600)-29264 (27) ТЕ-102А Арз, $7,416.00 (Area) 
Contract AF32(600)-31174 (63) ТР-102А Aps. %1,165,00 (Area) 
| ESTIMATED GOST PROPOSAL FOR KITS OR PARTS [Far purpose of allocation of funds] 


7| 6133.00 (Area) 
ITEMS AFFECTED DY CHANGE (Check appropriate blocks] 


Г] COMBAT | OPERATING tHTERCHANGE- OVERHAUL 
SAFETY EFFECTIVENESS PERFORMANCE PROCEDURE ABILITY METHODS 
WEIGHT Ë BALANCE 
8 N OR CONTRACT WT. L1 TOOLS & EQUIPMENT [1 MAINT. PROCEDURE п SPARE PARTS EXHIBIT Г] SERVICE LIFE 
AIRCRAFT DATA AFFECTED (Check appropriate blocks) 
Г! PILOTS HANDBOOK m ERECTION & MAINTENANCE [Г] STRUCTURAL REPAIR Ix] PARTS CATALOG 


DATA OTHER THAN AIRCRAFT AFFECTED (List publications ond engineering drawing numbers only] 


| | | | | | 


ESTIMATED EFFECTIVE POINT IDENTIFICATION AND DELIVERY DATE {if firm, со indicate] 


9 Contract AF33(600)-29264 AF S/N 55-4033 thru 55-4059 (27 TF-1024) 
Contract AF33(600)-31174 AF S/N 56-2317 thru 56-2379 (63 TF-1024) 


DOES CONTRACTOR RECOMMEND THAT CHANGE BE MADE RETROACTIVE M IDEE опро. 
ON ARTICLES ALREADY DELIVERED TO PROCURING ACTIVITY [x] Са | [z], CÎ no! 


IO | REASONS FOR RECOMMENDATIONS - | 9 
са Дар m 52 L за Cnanges [Tres ЕР 
| IS THE CHANGE RECOMMENDED FOR INCORPORATION IN M.T.U.'S L] ves NO | 
INCORPORATION IN FLISHT SIMULATORS CI ves — Fl но 
Lines II, 12, 13 shall be completed only for changes when the contractor recommends or the piccuring cctivity directs that the change will be retroactive. 


SERIAL NUMBERS AFFECTED (AF and Mavy contractz) 


ІІ 21 TF-102A Airplanes AF S/N 54-1351 thru 54-1370 and 55-4032 


I 

| ESTIMATED MAN-HOURS TO 
| 121% ACCOMPLISH CHANGE IH 

1 


` 
—— es 


SOURCE Or PARTS APPROXIMATE DATE KITS AND PARTS WILL BE AVAILABLE 
FIRST HITS 180 D y | AATE OF DELIVERY 100% | 


LIST SPARE PARTS AFFECTED ВУ CHANGE | 
l 
| 


| See Exhibit "A" x 


| 
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CONVAIR 
À Division of General Dynamics Corporation 
San Diego 12, California 
EXHIBIT "A" TO ECP 
САС-Е102-517 
A, This proposal covers the changes to the MG-lOT Fire Control System due to wiring 
changes as shown in EDRA "Н" to H. A. C. Wire Book 466000-002, 
B, Subject change involves the following: 
1, Revise the following drawings: 
(а) MG-10T System Diagram (4) 
(b) MG-l0T Harnesses (3) 
(o) Connection Diagrame (1) 


2, Harness drawings affected ere as follows: 


(a) 8-30558 (d) 8-35858 
18 8.35856 (е) 8-30349 
(с) 8-35857 


3. This change is completely contained within the cockpit area. The shop task is 
approximately as follows: 


(а) 8-35856 


(1) Add one wire from 466064 unit to R-12 disconnect, 

(2) Add one wire from 466064 unit to permanent splice with 8-35857 
harness, 

(3) Add one wire from 466064 unit to permanent splice with 835857, 


(b) 8-35857 


(1) Remove one wire from L/H stick to cockpit splice. 
(2) Ма one vire from L/H stick to permanent splice with 835856, 


(e) 8-35858 


(1) Remove one wire from R/H stick to cockpit splice, 
(2) Add one wire from R/H stick to permanent splice with 8-35856, 


Note: The Hughes Letter SSH-7152/0600 dated 9 November 1955 states that no changes are 
required to Hughes Equipment (Hughes ECA #20371), The existing provisions оп 
the airplanes will work with operational limitations due to present interconnection 
of wiring. 


À ы ی‎ 
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HUGHES Aincnart COMPANY ә СІЛТЕП CITY o CAL TORNIA 
da lo "rust 19 8 ü-2i 


in Reply Refer 
DÀ TES tos 114/153 


Е 10: PO File Ne = ‚ f 
Convair 
A Division of General 


Dynamics Corporation 
San Diego 12, California 


Attention: Mre Wo 17. Fox 


Subjects Interconnection Data Applicable to 'G-101/TF-10^ Aircraft, 
"CPs 0185 snd 0132 


References (1) HAC ltr 1135-28} dtd 15 June 
(2) HAC Ltr 1014-20 dtd 10 July 1956 
(3) ПАС Ltr 4114-1952 dtd 22 August 1°56 


Gentlemens 


Transmitted herewith are six pre-released copies eaga of LfA 
AS, AN and AR applicable to the 10-101 wire list. DH "AS" 
corresponds with “DRA AS written against the MG-10 wire list uni 
transmitted with Reference (1). Но Hughes ECP wilt be ausigned to 
СОТА AS inasmuch as equipment is not changed. This EDM add. shielding 
to a lead botusen the damper and the AFCS subsyete: to climate 
possible extrancous noise pickup. Test iquipment із nol affe ted 
by this change, The Convair БОР to which КОПА AS is ensigned {з 
requested 


üDRA AN for the MG-LOT corresponds to ГРАД AT for the Мб=1\ 
wire list which was transmitted with Reference (2). ELIA АМ ch mies 
interconnections to correct the Delta -H computations There із nc 
іспәҒі% from this wire change until с. unit change is me by гедо- 
active Hughes XP 0185. This UCP chenges the 009 unii from 11790 .- 
to 163009«100. It is understood that Convair is incorporating tis 
unit change and the wire change (EDU. AN) by Convair :CP 542. Y n- 
firmation of the above is requested, 


SDRA AR for the HG-10T соттов лид to СОВА AU fe: tho №-]) 
which was transmitted by Peference (3). ЕПА AR cancels and suer- 
scdes Dan AH for the MG-10T system. Wiring change: on the earlier 


RECEIVED 
AUG 30 1956 
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PROJECT 
OFFICE 


1114/153 
22 August 1956 
Page 2 


EDRAs are no longer required but a change in the unit number callout 
is required by CP 0185. As this is a "record only" type ÈDRA, it is 
assumed it will be assigned under Convair 50Р 5h2. It is requested 
that you confirm the above, Earlier copics of НОВА "AT" ware trans- 
mitted to Convair. Please note that the onclosed copies, dated 
8/9/56, have a note added as required by the Hughes release procedures 


As both ECP 0185 and 0132 concern the Delta-H funetion, the 
following distinction is mades Hughes ECP 02132 accomplishes a 
corrective reversal of sign of the total Delta H function and is 
accomplished without a change of the unit number or ОГАЕ liste 
"odification (MD 2) is made to unit 123317-100. БОР 0185 corrects 
an error previously occurring in Delta -H when the aircraft is in a 
banked attitudes 


Very truly yours, 


Ж 


K, Livesay, Project Manager 
Fire Control Systems Laboratories 


ML:CJMrbp 
Enclosures: 6 cach “DRA AS, АМ, AR for 166000-002 
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CONVAIR 
A Division of General Dynamics Corp, 


RECEIVED (San Diego) 


In reply refer to: 
AUG 21 1956 | Дар? ACE 


pios. | 
"е 20 August 1956 
MINUTES OF SECOND MA-1T GOOHDINATION MEETING 
15 August 1956 
| | TRAINEPD 
Location: San Diego F *.. PO File Мо; 


. ⁄ 2, Z 


Personnel Present: 
В. С, Harris, 5. 9, V. Сгооке, НАС 
М, С. Dilworth, P, М, В. Gage, НАС 
Ja Draney, 5. D, H, Fuller, HAG 
. Munroe, S, D. G, Jelniker, НАС 
F. Rourke, НАС 
C. Schumann, HAC 


R 
С. А, Mohr, 3, D, 
С. Sherman, 5, D, 
В. Hayes, 5, D, 


А» PROBLEM AREAS 
1. Cockpit 


(а) Radar Indicator problems of mounting angle and short visor ere still 
unresolved. Mounting angle problem could possibly be resolved by 
glare shield design, howsver, thoro is no cbricus solution to the 
fore and aft location of the Radar Indicator which brings about tho 
requirement for a short visor, HAC proposes thet ccokpit be lengthenad 
3 inches to provide same indicator to pilot relatiorship as in the 
forward cockpit, Fort Worth intends to continue with present design 
unless notified otherwise by San Diego, since relocetion of aft canted 
bulkhead is a major design change and affects contrcls, weight and 
balance, fuel load and possibly canopy redesign. Sen Diogo will mate 
a study to determine if aft indicator can be moved forward from its 
presont position utilizing the area between tho forward seat rails, 


(b) The bwo Radar Indicator interconnection boxes распосд for the cockpit 
have been deleted. They will be replaced by a sinsle unit which vill 
be port of the Dorsal Equipment Rack, 


(c) Transfer Switch Panel location is to be resolved at the Preliminary 
Cockpit Mockup at San Diego in early September. The recommended location 
is the forward end of the L.H. console, but presents a space problem 
at this time, 


(d) At a meeting held at HAC on August 9, 1956, it каз agreed that the 
transfer relay boxes could be located in the blank spaces in the aft 
cockpit, І% has been determined that the required 18.25 in, space 
required is available on the В.Н. console. However, it is desirable 
for wire routing convenience to locate one of the three relay boxes on 
the L.H. console, This would require moving the Fuel Control Panel 
forward, 


точ 
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EAW Memo 2-12 -2- | 20 August 1956 


(e) Requirement for separate Interphone Panels has been deleted, НАС 
indicates that tne function can be accomplished by the N UHF 
Communications Panel, 


(f) Information on табадай Amplifiers is still not available. This 
probiem is presently under investigation by HAC and Convair for the 
Е-106А, the outcome of which will be applicable te the F-106B if 
possible. 


(е) HAC stated that it was not practical to relocate latch on Rader Indi- 
cator and mounting rack which presently interferes with the glare 
shield for Indicator removal. The solution appears to be a notch or 
an opening in the glare shield. This seme problem exists оп the 
Р-205А and is under investigation by the Furnishings Groups 


2. Center Electronic Compartment 


(а) It appears that the AFCS Rack vill have to be moved inboard slightly 
avoid interference with aileron control, This could bring about inter- 
ference with units mounted on the door. Firm data on door units is 
not available, therefore, the extent of the problem cannot be evaluated 
at this time, 


(b) Fresent design information of сопору actuator indicates that there will 
be no interference between the actuator and stable platform. 


(c) HAC and S.D. were given copies of Center Electronics Bay Equipment 
Installation Layout, 8R2038, 


3. Missile Bay and Dorsal Electronic Compartmcnt 


(a НАС presented preliminary Missile Bay Rack Drawing 472074-500 and 
Dorsal Area Rack Drawing 472174501. Е.Н. is to review the drawings 
and inform HAC by 82-24-56 if any difficulties are anticipated in the 
present designe 


B, MOCKUP 


1. НАС indicates that the first shipment of mockup boxes, other than cockpit, 
will be in Ғ.М, approximately 1 September 3956. 


2, Cockpit mockup unito supplied by НАС are to be shipped by 21 September 1956, 
F.W. requosts that an effort be made to better this dato ас it is desirable 
to have units at F. H. by 15 September 1956. 


3, Cockpit mockup units supplied оу бап Diego 9111 be shipped to arrive at Fort 
Worth by 15 September 1956. 


Сб. The third МАТ Coordination Meeting will be s scheduled concurrent with the Pre 


liminary Cockpit Mocimp Inspection at San Diego: о 


ES C. Harris 
Design Engineor 
RCH:18b Electronics & Arucmont Weapons Systems Grp, 


Distribution: See attached. 
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Distribution: H. T. Dorrance 
D, G, Moody 
d, de Mack 
M, G, Dilworth 
0, Wehmanen 
E, L. Panner 

еб, A. Mohr 
G, Sherman 
R, Hayes 
V, Crooke 
B, Gage 
Н, Fuller 
G. Jelniker 
We P, Eicher 


EECEEREEEREEEEZESEEEESEEEEEEEEEEPPEPEEEFPPPPPEEEFETFEFFEEEEEEE! 
ШЕРЕКРРЕНЛЕТТРРРРЕРЕРРЕВЕЕБЕРЕРӘРЕРЕРРЕНРЕРБЕРРЕРРРРЕРРЕРКЕРЕР 


сону А 1 R 
FORT WORTH DIVISION 


Location: 
Present: 


- » 


TRAINER. 7, July 1956 
F 102 PO File No Z. 77.7 


MINUTES OF FIRST МАс1Т COORDINATION MEETING, калы арайы ты 
24-04 July 1956 


Fort Worth 


Во Со Harris, San Diego 

Vo B. Crooko, Hughes Aircraft Co. 
H. Mo Fuller, Hughes Aircraft Со, 
Мо Со Dilworth, Fort Worth 

Но Lo Panner, Fort Worth 

Ro Hayes, San Diego 

E. Allison, Fort Worth 

Lo de O'Kelly, Fort Worth 


Ао Problem Areas 


lo Cookpit 


Bo 


Co 


de 


до 


fo 


Ео 


Radar Indicator = Fort Worth recommends a — angle for 
Radar Indicator parallel to glare shield (59 down). Hughes 
Aircraft Co, Cockpit Group will inform Fort Worth within two 
weeks. 


Two Radar Indicator interconnection units will be required, 
Volume and desired location to be determined by Hughes Air 
craft Co. Unita mst be located near Indicators, 


Transfer Switch Panel losation unresolved = to be located by 
San Diego Furnishings Group. 


Hughes Aircraft Co. proposes aft portion of aft RH console be 
reserved for relays, otca, associated with transfor function. 
San Diego to determine availability of space; Hughes Alroraft 
Co. will determine volume required and form factor. 


Location of Interoom Panels proposed between Auto Nav. and 6.6212 
Selector Panels, This would require 811 panels aft of Auto Нето 
Panol to move aft by approximately 3 1/2 inches, Hughes Aircraft 
Со. and San Diogo Cockpit Groups will determine final location. 


Data on Instrument Amplifiers to be supplied by Hughes Aircraft 
Cos by 15 August, 


Environmental requirements for dehydrators dictates location in 
cockpit. 


O = Q . 


Мо Location of latch on Radar Indicator and mounting rack not cone - 

patible with structural glare shicid in aft cockpit. Drawings ГА 
of suggested location will be studied by Hughes Aircraft Соо for j 
deeision Әу 23 August 1956, 7. 


~ 


2, Center Electronic Compartment | а / 


as Aileron somtrols may interfere slightly with cs Наско At 
this time 1% appears the problem can be resolved without change 
to the Rack. 


bo Extent of interference between ав Actuator and Stable Plat ~ | 
form is not known at this time, | 


б Status of a and b to be reviewed at the next coordination meet Ang. 
З. Miesile Bay Electronic Compartment 


а: Compartment general structure and sige have been determined and 
а proposed rack outline has besn agreed upon. Arrangement of 
shoekmounts and connectors aro principal problems. Space is 
not available in present compartment for door rack as eriginally 
proposed, Dorsal fin area will be used for electronic equipment 
ав originally proposed, Agreement was reached on general shape 
of a rack in this location. Fort Worth layouts 882036 and 
8R2037 were hand carried to San Diego and Hughes Aircraft Co. 


В. Mock “up 


1. Hughes Aircraft Со. has agreed to furnish Fort Worth tho following 
МАТ mock-up units by 1 October 1956 (Note: Date considered as 
final arrival dato at Fort Worth, Individual mock-ups to be shipped 
as soon as complet edo): 


464521. Air Data Compensator | 
464823 Air Data Converter | 
464646 Air Data Computor | 
464004 Self Test Panel 

464028 Keyor 

464265 RT Unit 

464149 Recorder 

464263 Lobing Switch | 
464101 Regulator 

464045 Compressor 

464097 Dehyérator (2) 

464674 Dehydrator Rack 

464774 Dehydrator Rack 

472074 Missile Bay Compartment Rack 

472174 | Tacan Rack 


20% Details of mock-up cockpit components to be agreed upon by San Diego 
and Hughes Aircraft Соо 


Co 


D. 


39 


Information transmittal schedule 


10 Hughes Aircraft Co. drawings to be available аз follows: 


Preliminary Outline & Mtg. 
Final Outline & Mig. 


Preliminary Wiring Information 


Aireraft Со, 


Drawing Number 


401006500 
401011-520 
401019-511 
401112-510 
401113-510 
401212-510 
401416-510 


. 463221-510 


464004-501 
464104-501 
464305-501. 
464905-501 
464107 501 
464017 =503, 
464024501 
464035-501 
464335-501 
4644045501 
464155-501 
464162501 
464163501 
464190-501 
464755501 
464955501 
401213-510 
464002-501 
464006 

464073501 
464080500 
464280=501 
464273501 
464274=501 
464280500 
464355 =500 
464374=501 
464380500 
464505 -500 


Pre-releass 


Рге-т eleaca 


| 2. Missile bay compartment and dorsal compartment 
structure layout to be available to Hughes 


а 
м» 
о 


> Сз > b= ф> > Wr p> b= rw р UQ > и> 00 С) j G Gy C O Me 


Preliminary 


р ф> N тр PO P> 


15 August 1956 
1 Dogembez 1956 
1 September 1956 


15 August 1956 


The following Hughes Aircraft Co, drawings have been transmitted to 
Fort Worth: 


Number of Copies 


Мм) Wa تیا دیا نیا‎ Ws ا‎ PS МӘ М) ПО w چیا‎ Чао تیا تیا دیا دیا‎ a دیا دیا‎ Фад تیا‎ Мз تیا تیا‎ Чао تیا تیا تیا تیا تیا دیا تیا پیا جیا‎ М) 


Eo 


зе: 

Ro Co 
V. Eo 
Н.М, 
M. Co 
Hole 


Drawing lumber 


464980-500 
464169-500 
464173501 
464074-501 
464174501 
464374501 
SP=24774 
464289-510 
SP=25914 
SP=24775 
5Р=25913 
812000-100 
Х142450 
Х142554 
X142346 


Mestings to be scheduled 


Sheot 1 
Sheet 2 
Pre- release 


Pre-release 


QQ> > > bb PP > > P> 


> 


ә, 


Number of Copies 


` 
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1. Armament = Hughes Aireraft Co, at Fort Worth 


г. Environmental = Hughes Aircraft Co. at San Diego 


Зе 


4. Second Coordination Meeting = Hughes Airoraft Co. and Fort Worth at 
San Diego = 15 August 1956. 


Harris 
Crooke 
Fuller 
Dilvorth 
Panner 


Ro Hayes 
Ee Allison 


Lads 
C. A. 


О Kelly 
Mohr 


0. Wehmanen 


W.P. 


Eicher 


Cockpit ~ Hughes Aircraft Co, at San Diego 
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Мо С. Dilworth 


TRAINER 
F 102 PO File №.3,/2, 2 
| 7-17-56 

HUGHES AIRCRAFT CO. 
WEAPON SYSTEMS DEVELOPMENT LABORATORIES 
ATTN: M. LIVESAY, S. N. ROSCOE AND D. A. POWERS 
CULVER CITY, CALIFORNIA | 
1. S. N. ROSCOE AND D. A. POWERS AGREED DURING THEIR VISIT AT CONVAIR 
FORT WORTH, MAY 17, THAT HUGHES WOULD FURNISH A MOCK-UP FIRE CONTROL 
SCOPE. IT WAS TO HAVE A DISPLAY CLOSELY SIMULATING THE ACTUAL ARTICLE. 
HUGHES WAS ALSO TO FURNISH A FLEXIBLE COLLAPSIBLE "У" SHAPED HOOD 
SUITABLE FOR INSTALLATION ON TF-102A MOCK-UP WITH A SINGLE SCOPE 
INSTALLATION. AT THE TIME OF THIS AGREEMENT, THESE TWO MOCK-UP ARTICLES 
WERE EXPECTED TO BE AVAILABLE THE MIDDLE OF THIS MONTH. WHAT IS THEIR 
STATUS NOW? WHEN WILL THEY BE AVAILABLE FOR INSTALLATION ON THE TR-102A 
WOODEN MOCK-UP AT FORT WORTHT 
2. PLEASE ADVISE LEO LATTER WE ARE MAILING JULY 17 LETTER AND DRAWINQS 
ON MG-10T OPTICAL COMPUTING SIGHT INSTALLATION FOR TF-102A. 


REF. CODE NO. AF33(600 )23903 /FWH6-3404. 


| CONVAIR | 
А DIVISION OF GENERAL DYNAMICS CORPORATION 
(FORT WORTH) 


се: RECEIVED O. WEHMANEN 
Cent. Files PROJECT ENGINEER 
R. E. Niblo JUL 18 1956 

С. A. Mohr کسر‎ 

O. Wehmanen оо 


С. C. Crickman OFFICE 


` RECEIVED 
JUL 23 1956 


F. 102 
PROJECT 
OFFICE 


- > 


HUGHES 


HUGHES AIRCRAFT СОБРАНУ © CULVER CITY е CALIFORNIA 
Tolsghenes: EXmont 0-271] * TExas 0-7111 


16 July 1956 
In Reply Refer 
to: “б 
Convair ы” 
А Division of General TRANS 
Dynamics Corporation F 102 PO File мо? "7 Z 


San Diego 12, Callforma 

Attention: Ir. Ve . „ Fox 

Subjects Transmittal of Interconnection Data, Н0-10Т/ТР-102А 

Reference: HAC ltr 1135-28} dtd 15 June 1956, Subj: Transmittal 
of Interconnection Баба MGe10/f-102A and НАС ltr 
11355215 dtd 10 May 1956, Subj: d=) Compass 
Installation 102A, Convair LOP 1215 

Gontiensn: 

This letter transmits nA AL to the wire list for tno HOOT 
system and completes the data required to change from the J-2 to the 
Jel) compass. 


This wiring information is mandatory when APCS and the Jel; 
compase are installed. 


Test equipment is not affected by this changes 
It 10 ansuned that effectivity for your incorp ‘ration of thd 
above 1111. be reccived by Hughes through the usual channels. 


Very truly yours, 


tie Livesay, Projodt Лапагег 


Fire Control Systems Laboratories 
МІРДЕ МН»), 


Fnelogure: Six pre-release copics of НКА AL 


k — ud L 7 ГАА P 


HUGHES 
Зеро Сб лов А С лерге 


HOGHES АЕНА? COH ABT o COLYER CITY o CALIFORNIA 
Telophonos: EXrzeni 9-271 9 TExos 8-11 


10 Juiy 1956 
TRAINER 
F 102 PO Fil? Мо. n S Sai 


4 
| Convair 
| A Division of General 


Tynamics Corporation 
^an Diego 12, California 


Attention: Mr. We 7. Fox 
Subject: Interconnection Data Applicable to MG<LOT/TF=102A 
Cent lemen: 


Tuis letter transmits six released copics of :DRA P and 
six pre-released copies each of ГОПАз J and AG against iiAC 
Interconnection Lists Д66000=002, This engineering defines 
mandatory wiring changes to be made to the IG=10T/IFs102A 
system and confirms earlier informal transmittal ог this data, 


Test equipment is affected only by FDRA Jo 

These changes should be incorporated at the carliest practical 
effectivity without delaying aircraft deliverye  Lnrinecring 
concurrence with these changes is requested at this time. 


Aircraft effectivity will be determined later through 
established channels. 


| RECE 
IVED | Very truly youre, 
JUL 12 1956 
HONEC ARA уезау, Project Manager 
OFFICE Fire Control Systems Laboratories 
MLeCJitsbp 


Enclosures: Six copics each of .DRAs F, J and AG. 
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MODEL 8 PROJECT OFFICE -— 325 - July 1956 
Ба | TRAINER па 


TO: 


del. 8 Change Board 


Fit 7 


SUBJECT: MG-10T Fire Control System - TF-102A Airplane, Ms - Disablement of 


REFERENCE: НАС EDRA "AJ" to Interconnections Book 466000-002, Rev. E, рег 
HAC letter 4135-288 dated 20 June 1956 
Change Board Minutes 567 


Lo 


e. 


Certain modes of the AFCS my be required to be disabled under come conditions 
until a fully acceptable AFCS is installed, HAC has therefore processed the 
above EDRA to indicate special provisions required to disable the affected 
circuits, when the following modes are to be inactivated: 


a. 
b. 
Co 
а. 
Shop Task: 


Ref. 1(а): 
Ref. 1 (b): 
Ref, 1 (е): 


Ref. 1(4): 


ATLAS mode 
Attack mode 
Altitude hold 
Data Link tie-in 


бірілін one (1) wire at Station 192. Diseomect in mid-electronics 
compartment and stow per 2М-256. 


lift one (1) wire from terminal btríy in nosé compartment aid stow 
per 2М-256. 


Unplüg two (2) vires at Station 192. Discchitéct in cockpit and 
stow per ZM-256. 


Unplug one (1) wire at Station 192. Disconnect ín cockpit and 
stow per ZM-256. 


32 The above tasks shall be accomplished concurrent with ECP 1085. 
u. Engineering Task (San Diego only): 
1. Revise one (1) sheet of M-LOT Wiring Diagrams by adding note. 
5. This task to be processed immediately аз an ‘PVA. 
WID: GAL: jl 
Distribution: 
м. T. Dorrance (2) Е. S. Chambers R. Lowry ", J. Welle 
D. G, Hoody (2) K. 3. O heil А. P. Higgins С. Wehmanen (2), F.W. 
G. A. Calvert R. Ubbin V. W. Whittier iar g Beard 
D. Stevart г. б. Osborne C. А. Mohr Mogel 8 P/O 


=. 


CONVAIR-SD 
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MODEL 8 PROJECT OFFICE MEMO #56-327 
„ 


Model 8 Change Board 


SUBJECT: MG-10T Wiring Changes, TF-102A Airplane, Miscellaneous Changes (ECP 521) 
REFERENCE: НАС Letter 4135-290, dated 21 June 1956, HM J, V, Аб & АМ to 


1. 
into production at the earliest airplane possible. These changes could be 
worked by Engineering at the came time as ECP's 513, 519, 526, 530, 531, 532, 
1063 and 1143, with no delay in release schedule. It is, therefore, proposed | 
that the same airplane effectivity be assigned to this group of changes. 
d 1 
9. EDM "J" will prevent damage to gyro. 
EDRA "V" will correct mis-match of connectors. 
EDRA "AG" will prevent burn-out of three (3) tubes in 463291 unit. 
EDRA "AN" corrects improper Delta H computation for certain type maneuvers. | 
3. Вор Task: | 
Fort Worth: 
а. Revise five (5) harnesses in Fwd. Electronics Compartment. 
b. Revise two (2) harnesses extending from Fwd. Electronics Compartment 
to Sta. 217. 
с. Revise two (2) harnesses in Upper Electronics Compartment. 
NOTE: (3) of above harnesses are also revised by group of ECP's 
mentioned in Fara. 1. 
San Diego: 
a. Revise one (1) harness in Aft Electronics Compartment. 
b. Revise one (1) harness in Fin Island. 
4, Engineering Task: 
San Diego: 
a. Revise М5-10Т Wiring Diagram 8 sheets (6 of these sheets are changed 
by group of ECP's in Para. 1). 
b. Revise General Arrengement. 
Fort Worth: 
a. Revise (2) harnesses. 
b. Revise connection diagrams. 
c. Revise General Arrangement. 
5. — Mock-up required. pL) 
7 X>” ipn 
WID:GAL: ji 
Diatritwtion: | W. T. Dorrance 
Н. T. Lorranoe (2) F. 5. Chambers R. Lowry M, J. Wells 
G. G. woody. (2) К. B. O'Neil A. р. Higgins 0, Wehmansn (2) F. u. 
С. А. Calvert R. Ubbin W. ¥ tier Change Board (20) 


Interconnection Book 466000-002 
Change Board Minutes 569. 


The changes listed below are of a miscellaneous nature and should be incorporated 


A. 
D. Stent P. G. Osborne С. A. Mohr Мейәі Я P/O (2) 
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HEADQUARTERS 
AIR MATERIEL COMMAND 


E 516 WrigatePattercon Atr Force Base, Ohio 
1467 May 17, 1956 


Е 102 PO File No ./ 


Subfect: = AB32(600)-5912, -23903 
OT Chenges « Group TX, Production 
— 516 datea 23 Merch 1956 


Taru: Air Force Plant Representative 


To: Convair, Divicion of General Dynamics Corporation 
P. 0. Doz 1950 


3165 Pacific Highvay 
Ben Diego 12, California 


Ref: Conviar ltr 11-.2-.1343 dta 23 Mar 56 


1. Prior to gpproval of the subject БОР submitted with the 
referenced letter, the folloving information is эрен, 


The nature of. Меш changes to the TP-102A as result of 
Hughes ECP ul 88 Scale | 


b. 8 of tho kito ER 7 of ЕСЕ) including а 
brestioun of parts mating up tho kit. 


со A description of tho duper nines required in the 
sbsence of unit 1234125100 and ito сошрагвоп to Adapter-Connactor, 
Ню Part Mo. 900033-1, which was proved as part of Hughes Airoreft 
Cayey BCP BUG(2-9/ Die} O7 to perform this ease function, 


2% Request that a revised ECP be guhmitted to clarify pare- 
greph 1.0. through 1.0. 85070, 


FOR THE COMMANDER: 
WM, 6, PRICES III, Major, USAF 


Chief, 2.108 Seotion 
Fighter Branch 


mixs 
D * 
Subject- . LOR ring Carpo Ign i.e ені Misfire Б grils, «BCP, 535) 


dee Se: IAU 18% er 4130 > 130) dated A May * 50% ALHA ЗЕ ға £66000-002 


yO 
Ad 
Imtaeso mag tone List (ВАС БС "az 


сар 
тай aa ee 


UM The eburzas deaoribed ilo" are wandetory te insure taet'cal affeetivensss of 

the M2-12 a4reraft and wezpous control ays tem, А chauge within Hughes? Part 
Елес 423106 'CFAE) will, anorg other improvements, G i: nate offoct of 
vnbili^al pins disengaging in urcag Sequonce, thereby ова рев mirsile te lese 
isckeon, This сромиз should be senoduiod at aasliest айсрізі block poini 
with surviee action resomonded and expedited, 


Žu Shep жб | БЕКІГЕН 


4 + PUN s 0 # x | Porgy 
Sen Mego: 1- SA 10. horpesscs by S pr. (21 те o Жуст 
24312 | É. sat . 47% ,...2 л san YS a oh ee PF даа 
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2) age (6) GFAE boxes 423106—:10 with #423105-120 
| In aft əleetmonia esupartment (Palmdale installation, 
ку фа ага phyeiselly ánterchan;cable) 
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ч. T. Dorreuce EE ia M. Jo wells/C, А. Mobr 


D, C, Focdy 
бо А. Calvas +, 
7. Storer 
и. Е Cheuk ® 
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CONVAIR - SD 


"ig 1956 
ТҮРМЕ Revised: 2 May 1956 


TOs ка 102 РО File Nc3/7 7 


SUBJECT:  MG=LOT changes TF-102 Airplanes - Data Link Wiring ECP 532 


“MODEL 8 PROJECT OFFICE MEMO 58183 


REFERENCEs НАС ltr, 4130-1392 dated 9 April 1956 
EDRA's "2" and "AF" for 466000-002 
NOTE: EDRA's "Z" and "AF" are Pre-release EDRA's and are not necessarily 
final data, 


Lo The changes listed below are mandatory for proper operation of Data Link 
and must be accomplished concurrent with the Data Link portion of ECP 1085 subject to 
the conditions noted in paragraph No. 2. 


2o By altering drawing assemblies, this ECP will separate the TF-102A require- 
ment for installation of Data Link equipment from ECP 1085, Also, by scheduling this 
ECP, a separate A/P effectivity for Data Link installation can be obtained from the : 
effoetivity of MCs installation, (Thie ECP Number requires two effectivities) | 


3. The shop task to accomplish this change is as follows; and is entirely a 
Fort Worth task, 


(а) Rework (6) cable harnesses extending from nose area to upper elec- 
tronics compartment and cockpit area, 

(b) Remove (2) coaxial harnesses in upper electronics compartment. 

(e) Install (3) new coaxial harnesses in upper electronics compartment, 

(а) Fabricate and install bracketry for installation of 463172-100 unit. 


Áo Engineering task ~ San Diego and Fort Worth responsibilities shown. 


San Diego Task 
(a) Revise MG-10T Wiring Diagram 10 Shtis, 
(b) Revise General Arrangement 


(&) Create now ARC-34 Wiring Diagram 

(b) Revise (1) ARC-34 coaxial harness | 
(e) Delete (1) ARC-34 coaxial harness 

(d) Create (3) new coaxial harnesses 

(e) Revise (6) cable harnesses 

(f) Revise (8) Connection diagrams 

(g) Revise (1) installation drawing 

(h) Create (1) new installation drawing 

(i) Revise Generel Arrangement 


5o Mockup required, however mounting and outlins drawings required have 


not. been received from HAC, 


6. Isometrics affected (Fort Worth) 


СОДУАТВ = SD "e | 
> - - 1 May 1956 

MODEL 8 PROJECT OFFICE MEMO 56-183 Page 2 of 2 
7o Drawings affecteds 
8-35888 8-35859 8--35890 8-35815 8-20559 
8-35913 8--35854, 8.35891 8.35830 830551 
&-30366 830358 830357 8-30351 8.35018 
8= 30356 8-30363 8230362 8-30350 


W 
MF: mas 


Diaträbrt ion: 
У. T. Dorrance (2) A, Pe Higgins 
D. 6, Moody (2) W. V, Whittier 
G. A, Calvert М, J. Wella/C. А. Mohr 
D. Stewart O. H, Wehmanan (2) Р.М. 


Change Board (15) 
Model 8 P/O (2) 


F, S, Chambers 
К. E, O'Neil 
R. Ubbin 

P. G, Osborn 
В. Lowry 


- 30 AX). 1956 


Revised: 2 May 1946 
MODEL 8 PROJECT OFFICE МЕМО 756-180 гр i 
5 TRAINER 
TO: Distribution š > 7 
dul 102 РО „ MOS AZ / 
SUBJECT 2 OT Changes ТЕ, AJP = АВ Wiring ECP 530 


REFERENCE: НАС Ltr 4130-1392 dated 9 April 1956 
EDRA'S "Ы", "Y", "AA", "AC", & "AE" to 166000-002 


NOEB: EDRA'S "И", "AA", "АС", & "AE" are Pre-release EDRA'S end are not 
necessarily final data. 


1. The following Ms changes were received subsequent to those mede by ECPS1h 
and must be incorporated for proper operation of the AFCE system. It is recommended that 
these changes be accomplished pre ох eoncurrent with the AFCS portion ef ECP 1085 
ani concurrent vith er following ECP 514. 
2. Shop Task - San Diego and Fort Worth responsibilities shown. 
в. Fort Worth 
(2) Rework (h) harnessss extending from nose area to Sta. 310 junction. 
b. San Diego 


(1) Rework (1) harness extending fron Sta. 310 junction to Aft Electronica 
Compt 


3 Engineering Task - бол Diego and Fort Worth responsibilities shown 
З Вап Diego 
4) Revise Wiring Dispo 9 Sheets 
2) Revise (1) harness aug 
3 Revise General | лі ФЕД 


b. Fert Worth 


1) Revise (h) harness dugs. 

2) Revise 2} Connection diagrams 
3) Create jumper bernegces 

А) Revise General orrongsment 


lh. Mockup required. 
5. Derxwings effected 


р.б. Moody (2) P.G. 098 


G.A. Calvert В. Lowry О.Я. Wehranen (2) Fort Worth 
D. Steuart A.P. Higgins Change Bed (1 
7.8. Cheers Holo Whittier май B P/O 


RB, Od] wt Нел “А. Mebe 


„ Fowam - SD 
| 7 


" MODEL 8 PROJECT OFFICE МЕНО E183 TRAINER 4. Уау 1956 
4 7 
TO: Distribution 


SUBJECT: IT Changes TF-102 Airplanes = Data Link Wiring 


REFERENCE: HAC ltr. 4130-1392 dated 9 April 1956 
EDRA's "Z" and "AF" for 466000002 
NOTE: EDRA'g "7" and "AF" are Pre-release EDRA's and are not necessarily 
final data, 


1, The changes listed below are mandatory for proper operation of Date Link 
and must be accomplished concurrent with the Data Link portion of ECP 1085 subject to 
the conditions noted in paragraph №. 2. 


Zo By altering drawing assemblies, this ECP will separate tho TF-102A require- 
ment for installation of Data Link equipment from ECP 1085. Also, by scheduling this 
ECP, a separate A/P effectivity for Data Link installation can be obtained from the 
effectivity of AFCS installation, (This ECP Number requires tuo effectivities) 


3e The shop task to accomplish this change is as follows; and is entirely a 
Fort Worth task, 


(a) Rework (6) cable harnesses extending from nose area to upper elec- 
tronics compartment and cockpit area, 

(b) Remove (2) coaxial harnesses in upper electronics compartment. 

(e) Install (3) new coaxial harnesses in upper electronics compartment, 

(d) Fabricate and install bracketry for installation of 462172-100 unit. 


4o Engineering task - San Diego and Fort Worth responsibilities shown, 


San Diego Task 
(a) Revise MG-lOT Wiring Diagram 10 Shts. 
(b) Revise General Arrangement 


Fort Worth Task 

(a) Create new ARC=34 Wiring Diagram 
(b) Revise (1) ARC-34 coaxial harness 
(c) Delete (1) ARC-34 coaxial harness 
(d) Create (3) new coaxial harnesses 
(e) Revise (6) cable harnesses 

(f) Revise (8) Connection diagrams 

(g) Revise (1) instellation draving 

(h) Create (1) new installation drawing 
(i) Revise General Arrangement 


5о Mockup required, however mounting and outline drawings required have 
not been received from HAC, 


6. Isometrics affected (Fort Worth) 
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Convair 

A Division of General 
Dynamics Corporation 
San Diego 12, California 


Attemtlent Meo We Wo Fax 
Subjects Transmittal of Interconnection Data 
Сей Lemans 


Enslessd for your informatien елі use are seven copiss cach 
of ЕВА В W, Y, Z, АА, АС, АЕ, amd AP to Interconnections List 
45500000 % These EDR cemplote tha "provisionzefep?" intere 
connections information for incorporating the AICS and Data 
Link subsystems of the eO System in the TF-109A aircraft. 


EDRA W ig being transmitted in advance of the atfectivity 
of the change in tha 463086110 unit, It can bs incorporated 
into the aircraft cabling at this time. Ноизуех, the insorporae 
tion ef both the changed unit end the interconnections of EDRA W 
must have been accemlished prior to the tims of APCS installations 


FÉ 


The above paragraph also applies to the EDRA ? сп tho 
163000-202 Interconnections List, EDRA T can be incorporated 
into the aiveraft cabling in advance of the effectivity of the 
change in the |62086 unit providing again that tho installation 
of beth the naw cabling and the now unit must have baen 
accompliched prior to the timo of AFCS installatione 


HAC Ltr. 1130-1292, dated 9 April 1956, Subject: “Transmittal of 
Interconnection Date", 
Page 2 


EDRA AF can be incorporated in advance of the effectivity point 
of the change to the new unit, the 1631720100, and is being trans- 
mitted to enable you to add the new wiring at this more convenient 
time o 


Very truly yours, 


Z Z 


Мә Livesay, Project Manager 
Fire Control Systems Laboratories 


dau) 
MLsJHV :84 j 


Enclosures s 
Seven copies each of EDRA's W, Y, 2, AA, AC, АБ, and AF 


esc Fo E, Cofier E 
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Hughes Mreraf t Company 

Weapons Systems Development laboratories 

Culver City, California 

Attn: T; № Livesay, Project Manager 
Five Control Systema Laboratories 


Subject: 16-107 (TP-102) Optical Sight Installation 


References 8 HAC Ltr 4130-1145 dtd 2 Feb 58 
| (b) HAC Itr 4120-1188 dtd 18 Fob 56 


Gentlenen: 


This will acknowledge rooeipt of letters, ref. (a) md (b), concerning 
installietion requirements of the 20-101 optical sight. 


Duo to recent developments on the ТР-102А airplanes, requiring 
possible ravision to the canopy and windshield, which in turn will un- 
doubtedly affeot position and mounting provisions of the optical sights, 
Convair has requested that Mr. Hugh Hoffman visit the Fort Worth facility 
to Ъвдоше acquainted with the latest configuration and facilitate an 
carly resolution of any problems resulting from the proposed changes to 
she windshiclds 


The assumption that Convair will furnish the parts for oalibration 
oP mounting surfaces of the sight oradle with the air frame appears 
veasonable, howevor, lt is impossible to give complete concurrence until 
the fíiunl configuration is resolved, It іс believed that tir. Hoffman's 
visit to Fort Worth will be mutually beneficial and will expedite clarifi- 
cation of detail responsibilities and installation requirements, 


CONVAIR 
A Division of General Dynamics Corporation 
(San Diogo) 


We W, FOX 
enior Projeot Engineer 
сс: Hughes Airoraft Со. (6) 
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San Diego 12, California 
Attention: Me, W, W, Fox 
Subjeott  — MO-10T (ТЕ-202) Optical Sight Installation 


Reference: НАС letter 1130-2245 dated 26 January 1956 to Convair 
game subject as above 


Centlenen? 


In tie referenced letter wa have discussed installation requirenents 
of the MG-10T optical sight. It is the purpose of this letter to clarify 
responsibility for this works 


Installation requirements of the 40-401 optical sight are similar to 
the ones encountered in Ию Е-202А. However, in the case of the ТЕ-102 
Convair provides the cradle to which the sight will be attached. Because 
of the more complex nature of thie installation and because of Convair's 
intimate knowledge of design details of the mountings, it is assumed that 
Convair would prefer to furnish the necessary parts to achieve the inter- 
chan, wability requirements outlined in the referenced letter, 


| The vender of the optical sight agrees with the above viez point, 
The sight manufacturer intends to provide the sicht with brackets which 
will be aligned with the optical axis, On this assumption provisions and 
parts for calibration of mounting surfaces of the sight cradle with the 


air frame should be furnished by Convair. 


ve trust that this arrangement coincides with your plans, ме shall 
appreciate receiving your concurrence st your earliest conveniences, 


Very truly yours, 


RECEIVED 
HUGHES AIRCRAFT COMPANY 
FEB 90°56 WEAPON SYSTEMS DEVELOPMENT LABORATORIES 
ғ“ | 2 "Eget 
JECT | 
dh AT) “OFFICE Мо Livessy, pfogoot manager 
Fire Control Systems Laboratories 
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RELIEVING SYSTEM PRESSURE 

o. Open armament bay doors for access to system air 
flasks. - 

b. To relieve pressure in entire system, open bleed 

valve approximately two turns on forward air flosk 

in right-hand ай armament boy, 


CHARGING SYSTEM WITH AIR. 
a. Refffove dust cap from ground filler connection. 
b. Attach ground air service hose to filler valve. 

с. Star! air compressor. 

d. Fill pneumatic system to 3200 psi. 


WARNING 
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Shut down air compressor, 
Loosen air service hose nut at filler connection ap- 
proximately one turn to relieve service hose pres- 
sure; then remove service hose 

Replace filler connection dust cap. 
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WARNING | al 
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4 
REMOVAL, AIR FLASK. 
а. Remove screw and lock washer from bleed valve of 
flask to be removed. 
b. Open bleed valve two turns and allow the pressure to 
escape. 
с. Disconnect tube attached іо air flask bleed fitting. 
d. Remove the four stop nuts attaching straps to air flask 
and remove flask. 
е. Remove air flask bleed Fitting assembly from the flask 
and hold for replacement іпѕіа сноп. 
INSTALLATION, AIR FLASK. 
Installation is essentially the reverse of removal except 
- thot the air flask connections musi be leak checked after 
completion of installation. 
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REMOVAL, DISPLACEMENT ASSEMBLY. 

а. Loosen jam nut and screw trunnion pins out of self- 
aligning bearings. See detail "С," 

b. Remove displacement assembly. 

с. Separate displacement assembly by removing nut 
from end of shaft, loosen sleeves, and removing 
shafi and sleeves. See detail A.“ 

d. Installation of the sleeves is the reverse of step c. 
See sheet 2 for adjustments, 


INSTALLATION. 

a. lasert Irunnion pins in self-aligning bearings (опе 
side only). Raise opposite side of displacement 
assembly and insert rest of trunnion pins into re- 
spective bearings. See detail C. 

b, Adjust per instructions on sheet 2. 


REMOVAL, DRAG ARM BEAM ASSEMBLY. 
a. Remove locking bolt and nut. 
b. Screw trunnion pins out of self-cligning bearings. 


See deiail "B," 


c. Remove drag arm beam assembly, 


INSTALLATION. 


Reverse above remova! procedure and adjust per 
instructions on sheet 2. 


DRAG ARM вам — 


TRUNNION РІМ 


JAM NUT 


DISPLACEMENT 
ASSEMBLY 
TRUNNION PIN 


TYPICAL INSTALLATION 
(SIX PLACES) 


Forward trunnion fittings {2 places). 

. Acluating cylinder head and rod end bearings (2 places). 
. Center trunnion fittings (2 places). 

‚ АН frunnion fittings (2 places}. 

. Aftxarmament displacement scissors shaft (6 ploces). 

. Missile launcher or rocket package attachment fittings 
(3 places) 

Forward armament displacement scissors shaft (6 places}. 
Armament drag arm attachment fittings (2 places). 
Armament displacement assembly uplatch cylinder 

(2 places), 

Armament displacement assembly uplatch cylinder spring 
ends (4 plocesl. 


l. Limit switch actuating arm roller (1 place). 


MOTE» 

Î FLUSH LUBA CAT ON FITTINGS USE ALEMITE ADAPTER 
М 3724146 

2 }UBRICA™|ON FITTINGS LC ATES GN ROCKET PACK 
AGE ANS ON MISSILE cAJNCOHER ATTACHMENT FIT 
TINGS ‘NOT SHOWN HEEE] АРЕ SIMILAR 

3 F OA AIRPLANE SHOWN ARMAMENT! CISPLACE 
MENT ASSEMBLY LUBRICATION IDENTICAL FOR ТЕ 
102А ATRPLANES 


го) 5 


TYPICAL INSTALLATION 
(SIX PLACES) 


x 


| SLEEVE ADJUSTMENT 

Screw sleeves apart until there is no axial play at end 
| of sleeves, Sleeves must Бе free to turn оп shoft after 
adjusting. Tighten locknut and safety. 


DISPLACEMENT ARM ADJUSTMENT. 
Adjust the trunnion pins to center the displacement 
arms End play shall be from 0.002 to 0.005 inches. 
Tighten jam nut and safety 


TRUNNION PIN 


NUT cd 


DRAG ARM BEAM ADJUSTMENT. 
Adjust trunnion pins at each end lo center the drag 
arm beam assembly. End ploy sholl be from 0.002 to 
0.005 inches. Install! bolt through beam and trunnion 
pin and secure bolt with nuf. 


ARMAMENT DISPLACEMENT ACTUATOR ADJUSTMENT 
[HIS INFORMATION WiLL BE FURNISHED WHEN AVAILABLE 


OPEN SWITCH Ж” SWITCH ADJUSTMENT 


© OUTBOARD BAY- Ban T= 
UPPER DOOR OPEN AES SWITCH 


UK STRUCTURE p 


STRUCTURE p «ср CLOSE SWITCH 


— 
— 
м 


OUTBOARD BAY 
UPPER DOOR 


ACTUATING ‚у 
ARM 


ARMAMENT 
bay DOOR 
INBOARD ARMAMENT BAY DOOR 


OPEN SWITCH ADJUSTMENT 


bb. Adjust screw on paw! actuating arm so that switch 
will actuate when doors are within five degrees of 
full open position. 


I. Open door to full open position. Both the open 
ond close position switches will be in the rest posi- 
tion. 

. Close the door three degrees. The open switch 
(roller rides on high cam) must actuate. 

) aUe dd A Se кн ROCKET PACKAGE TUBE LATCH ADJUSTMENT 
C7. Ors GI пие пезкачк от APPLICABLE TO f-102A AIRPLANES 53 1791, 1792, 1794 


full open posilion. THROUGH 1798, 1806, 1813 AND TF 1024 AIRPLANES 54 135! 
AND 1352 


OUTBOARD BAY 
UPPER DOOR CLOSE 
f SWITCH ADJUSTMENT 


ROCKET LATCH ADJUST SCREW 


cc. Install dummy or inert rocket in the rocket pack. 


w. Close the door to three degrees from full closed 
age tubes. 


osition, The close position switch troller rides on 
ү E dd. Using o fish scale, attached jo the nose of ihe 


low cam) must actuate. 
х Е the clase switch does not actuate, adjust switch rocket, adjust the latch screws for o release force 
í of 150 to 180 pounds, 


so it will actuate with doors at three degrees from 


(ull open postion ee, Stake adjusting screw. 


| КА APPLICABLE ТО Е-102А AIRPLANES 53-1791, 1792, 1794 .- 
0 MISSILE CLEARANCE ADJUSTMENT 73%, | X THROUGH 1798, aer AND 1F-102A AIRPLANES 54.138" 
Қ. A - u 


SHAFT 0 £s 


DISPLACEMENT 
ASSEMBLY WW 


Z 
д ЯР: 
те о 


PLATE 


- Install missile launcher and dummy missile on dis- 
placement assembly, 

. Remove boll and turn shaft by means of the ad- 
justing plate. One half turn of plate will move oft 
end of missile one inch. 

position missile by adjusting the shoft until missile 
clears airplane structure and doors by 0.50-inch. 


H. Instoll dummy or inert rockets in door tubes. 

gg. Using fish scole attcched lo the nose of the rocket, 
adjust latch adjusting nuts foi o release force of 
150 to 180 pounds. 

hh. Stoke nut. 


REMOVAL, MISSILE LAUNCHER OR 

ROCKET PACKAGE. 

а. Disconnect harness ot electrico! receptacle. 

b. Disconnect harness support at drag arm beam. 

с. Disconnect arm lon missile louncher only) at for- ‚ DISPLACEMENT 
ward displacemen! assembly scissor. Í ACTUATOR 

d. Remove nuts on support pins and remove washers, 
bushings and pins. 

е. Remove missile launcher or rocket package. Drag 
arm and displacement actuator are disconnected а! 
lower end. 


DRAG ARM 


қ 
- ROCKET PACKAGE 


WARNING - 


ANYTIME THAT THE DISPLACEMENT ASSEMBLY ACTU- 
ATING CYLINDER 15 DISCONNECTED, THE DISPLACE 
MENT ASSEMBLY MUST BE HELD IN THE NORMAL EX 
TENDED POSITION IF THE ARMS ARE NOT HELD, THEY 
WILL EXTEND FARTHER AND BREAK THE DOWN SWITCH 


DISPLACEMENT ASSEMBLY 
SCISSORS 


INSTALLATION, MISSILE LAUNCHER OR 
ROCKET PACKAGE, 
a. Installation is essentially the reverse of removal. 
Position drag arm and actuator rod end on launcher 
or package before insetting support pin. Same pin, £ DISPLACEMENT 
washers, bushings and nuts are used for both rocket ] ACTUATOR , 
pockoge and missile launcher installations | 


5 


Де сен 
BUSHING . | 


-BUSHING 


Peod ар 


BUSHING ~~ 
SUPPORT PIN 


BUSHING — 


NOTE 
AFTER INSTALLATION OF EITHER ROCKET PACKAGE OR MIS 
SILE LAUNCHER, RAISE DISPLACEMENT ASSEMBLY BY HAND 

`: HARNESS SUPPORT AND CHECK ROLLER ADJUSTMENT ADJUST IF NECESSARY 


каза 


LAUNCHER HA S A 


MISSILE ROTATED 90° ON AXIS 


CONDITION A. 
Release knob pulled aft; loading followers fully for- 
ward; missile being slid ай on launcher. 


MISSILE LOADING 
HOOKS 


< RM D | 


CONDITION B. 
Missile fully loaded; release knob retracted; loading 
followers fully ай 


MISSHE CONTACT PLATE 
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НІМСЕ BOLT —— 


ACTUATING J FUSELAGE 
CYLINDER HINGE BRACKET 


TURBINE SUPPORT 
FITTING 


RAM AIR 
TURBINE DOOR 


INSTALLATION, RAM AIR TURBINE. 
. Lubricate shank only of support fitting hinge bolts with 


grease, Specification MIL-G-3278. 


. Position turbine support fitting to fuselage hinge 


bracket, and install ond secure hinge bolts. 


. Install bolt attaching octuoting cylinder rod end to 


turbine support fitting. 


ROD END, 
ASSEMBLY 


. With actuating cylinder in the fully extended and 


e. 


f. 


9. 


8712 1С 


locked position, check that the distonce between the 
center of the cylinder mounting bolt and rod end 
attaching bolt is 25.43 inches. 

Install bolt attaching rod end assembly to turbine 
support fitting. 

Lubricate rod ends with grease Specification 
MIL-G-3278. 

The starting distance between the center of the rod 
end mounting bolts should be 3.75 inches. 


RESTRICTOR CHECK VALVE, 
ARROWS INDICATE FREE FLOW 


ROD END 
ASSEMBLY 


h. Close ram turbine door to check for fit. To close tur- 


bine door, first ascertain that control handle in cockpit 
is pushed fully in, then manually release lock on actu- 
ating cylinder, and push door into fuselage. 


WARNING 

CLEAR PERSONNEL FROM AREA OF RAM AIR TURBINE 

DOOR BEFORE EXTENSION 
If ram air turbine door is not flush with fuselage, ex- 
tend turbine door by manually operating the selector 
valve in nose wheel well or by pulling out control 
hondle in cockpit, ond adjust rod end assembly os 
necessary. 


SUCTION LINE 


PRESSURE LINE 


Install four mounting bolts attaching emergency 
pump to turbine. 

k. Connect pressure and suction lines fo emergency 
pump. 


TURBINE С. 
BLADE 


RAM АЯ 
TURBINE 


ACTUATING 
i CYLINDER 
FILLER CAP —; 


/ 


CONTROL | 
VALVE В 
801 — 7 


TURBINE SUPPORT 
FITTING x 
FUSELAGE | 


HINGE BRACKET — 


TURBINE DOOR: 
ADJUSTMENT ROD 


= RAM AIR 


TURBINE DOOR 


HYDRAULIC 
RESERVOIR: 


REMOVAL, RAM AIR TURBINE. 
о. Extend rem air turbine door. 


WARNING 


CLEAR PERSONNEL FROM AREA OF RAM AIR. TURBINE 
DOOR BEFORE EXTENSION 


HINGE BOLT 


e. Remove ball attaching door adjustment rod to turbine 
support fitting. 

f. Support ram air turbine and remove bolt attaching 
actuating cylinder rod end to turbine support fitting. 

g. Remove hinge bolts attaching turbine support fitting 
to fuselage hinge bracket. Remove turbine, 


b Relieve primary hydroulic system pressure by operat- 
ing controls, 
| NOTE 
SYSTEM PRESSURE IS INDICATED ON GAGE IN COCKPIT 


с. Depressurizé primary hydraulic system reservoir by 
portially opening filler cop until air escape holes ore 
aligned. 


EMERGENCY HYDRAULIC POWER D 


CONTROL ipd 


TO HIGH PRESSURE 
PNEUMATIC SYSTEM 


TELESCOPIC > VALVE, LOCATED IN 
UNIT NOSE WHEEL WELL 


un PORT 


— ТО ACTUATOR 


CRACKING 
POINT 


\ 4 / PRESSURE LINE 
5 


UCTION LINE 2 EMERGENCY 
m SYSTEM PUMP 


CONTROL VALVE ADJUSTMENT. 
Adjust rod end fitting so lever is 28°3° below hori- 
zontal with control handle ai full in position, and with 


d. Disconnect and cap pressure and suction lines at E 
P P I teleflex coble and rod end secured. 


emergency hydroulic pump. 
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INSTRUMENT 2 \ 
PANEL (ВЕР) -- -~ \ \\ 
7 AN 


DRAG CHUTE 
CONTROL HANDLE 


COCKPIT — TELEFLEX 


FLOOR (REF! 


DRAG CHUTE 
SELECTOR ( 


w~ NOSE WHEEL 
УМЕН. (REF) 


AUXILIARY SPEED 
BRAKE SWITCH 


© 


CABLE 
ASSEMBLY 


DRAG CHUTE RISER 


LL AIR FLASK [PNEUMATIC SYSTEM) 


- ص - ------1 


PNEUMATIC ACTUATING 
CYLINDER 


пе 


2 
МАЗКА 


й P, 772 


0 Oö-INCH 
. 
0.470 INCH 
ий = 


O DA INCH OVERTRAVEL 


CABLE 
ADJUSTMENT 


RIPCORD 
RELEASE 
ASSEMBLY 


© 


UPPER 
RESTRAINING 
STRAP 


RIPCORD 
PIN 


APPLICABLE TO F 102A AIRPLANES 
53 1805 AND SUBSEQUENT AND 
TF 102A AIRPLANES 


RESTRAINING 
STRAP 


RIPCORD 
RELEASE 


— . =a ASSEMBLY 


ADJUSTABLE 


pare j STOPS 


DRAG CHUTE 


<= 
— — 
— | 
DRAG CHUTE 


SAFETY SWITCH 


- e 
ES 


ENON: 
ЕО 


UPPER 
RESTRAINING 
STRAP 


СА 


RIPCORO 
PINS 


RESTRAINING 
STRAP 


JAW MECHANISM mi 


APPLICABLE TO F-102A AIRPLANES 
53 1791 TO 53-1804, INCL 
SEE DETAIL D ALSO 


ISHOWN IN JETTISON POSITION] 


APPLICABLE TO F-102A AND TF-102A AIRPLANES. 
3.770 16 


. ғ 


SPEED BRAKE - DRAG CHUTE 2718508 MECHANISM OPERATION 


ADJUSTMENT. 
Pre-seifing, pre-cocking, or preloading of the rip- 
cord mechanism is no! necessary except that пр- 
cord release lever will have to be repositioned after 
each use. The ripcord cable system must work freely 
and have no slack in the loaded position. 


A) D' RING (REF) ЕС | 
JAW MECHANISM t A . 
PNEUMATIC ñ ў 
ACTUATING > 


CYLINDER жоғ Жо 


CYLINDER 
POSITION 
ADJUSTMENT 


PISTON У - „EVER 
RETRACTED ASSEMBLY 
POSITION} ~ ROLLER 


a. Check that roller in lever ossembly is resting against 
pneumatic cylinder piston in fully гена ей position. 


CABLE SYSTEM 
ADJUSTMENT BOLT 


LEVER 


b. Remove slack Нот both cable and ripcord assem- 
blies Бу lurning boli in the center pivot of the lever. 


NOTE 
THERE 15 NO SPECIFIC CABLE TENSION „ОАО, BUT BALL 
RELEASE 15 NOT TO BE ROTATED AGAINST THE STOP 
PINS IN THE UNACTUATED CONDITION 


1537 


CYUNDER 
MOUNTING 
ри: ADJUSTING 


UPPER SPECD 
BRAKE CYLINDER 


- RIPCORD RELEASE 
LEVER: 
RELEASE 
LEVER PINS 


к. 
PIVOT pIPCORD 
ASSEMBLY 

UPPER SPEED 2 


д 
| BRAKE CYLINDER, % 
| 
The pivot assemblies, locoted ct the upper speed 
brake cylinder mounting bolts on the chute can, 
have a screw and nut for adjustment. Set the screws 
so that the lug on each cylinder will move the pivots 
enough to pull the pins cleor of the ripcord release 


lever when the speed brakes have been opened 
beyond 30 . 


TO PNEUMATIC POWER SOURCE DRAG CHUTE RISER 
PNEUMATIC ACTUATING JAWS IN CLAMPED 
CYLINDER POSITION 


+0.000” 
0.032” Hn s on » 
—0.015 ҚИТ gii 


ROD END ADJUSTING 
NUTS 


PNEUMATIC PISTON 
АРТ Ga 


(FULLY EXTENDED) 


SPRING CYLINDER 


NOTE: ` 
CHUTE BRAKING POSITION, IN WHICH JAWS CLAMP DOWN ON 
"D" RING AND HOLD DEPLOYED CHUTE, IS SET BY ADJUSTING ROD 
END OF SPRING CYLINDER SO THAT 0.032-INCH OVER-CENTER 
DIMENSION 15 OBTAINED AT POSITION SHOWN. PNEUMATIC 
ACTUATING CYLINDER MUST BE IN FULLY EXTENDED POSITION. 


8-775 


e RISE E EE Es 
A LE DE pa 4 83442 


237144 aids 
КЕБЕЙ 


о UPPER CUTE BAG RESTRAINING STRAP 


LOWER BAG RESTRAINING STRAP 


. Open speed brakes to full open position. Refer to 
applicable paragraphs for this procedure. 
b. Install speed brake safety locks, SE 0879. 
See that cone оп aft end of bag has temporory pack- 
ing pin with red streamer installed 


eG DRAG CHUTE BAG 
— 


FORWARO 


"TP 


DRAG CHUTE RISER 


b RING к Z 
TO LOOP AS NEAR END ОР 


SAFETY P . BAG AS PRACTICABLE 

SWITCH 

d. With drag chute packed as shown, position forward 
end of bag into con. 


CORRECT 


Gem BOTTOM or CAN 


d —JAW MECHANISM 


e. Push "D" ring into jaw mechanism, making certain 
that jaw. mechonism closed over ring see correct 
and incorrect methods cbove, Insert pin in safety 
switch. 

Slide bag into can, holding riser loop close to aft 
end of bag. Do not allow risers to slide back with 
chute so that the mechanism jaws ore forced open. 
NOTE 
CHUTE BAG SHOULD SLIP EASILY INTO CAN {Е DIFF. 


CULTY 15 ENCOUNTERED, SOMETHING 15 BINDING ANS 
BAG SHOULD BE WITHDRAWN. 


RELEASE LEVER 
STOP PINS 
{REF} - 
UPPER 
RESTRAINING 
STRAP — 


~ RIPCORD 


g. Place ripcord through its guide and position 
swedged ball under release lever, 


NOTE 
RELEASE LEVER SHALL REMAIN IN IIS ҒЫ DOWN POSI 
TION AND ‘HERE SHALL BE NO SLACK IN THE RIPCORD 


TEMPORARY 
PACKING PIN 


-LOWER 


RESTRAINING „77 
ео 
APPLICABLE ТО Е 102A. AIRPLANES 


53 7805 AMD SUBSEQUENT AND 
TF-102A AIRPLANES 


APPLICABLE TO F. 202A AIRPLANES 
53-1279! TO 53.1804. INCL 


b. Place restraining straps in position os shown, 

i. Insert ripcord pints) as shown. Ripcord pin at pilol 
chute cone is inserted in the outer holes. Pin should 
align vertically with airplane so that pin will pull 
out freely. If holes in cone aro not perfectly ia line 
with ripcord, the pilot chute must be rototed in the 
bag. 

Remove the temporory packing pin from the inner 
hole of the cone. , 


k Remove speed brake safety locks 

! Close speed brake doors. no prelooding, precock. 
ing. or adjustment of the ripcord mechanism is 
necessary. 


— 


с. Arrange components as shown ond inspect for 
serviceability, Check for tears, Iwisted shrouds, 
burns, abrasions, oil stains, and for right side out. 


PILOT CHUTE 


DEPLOYMENT BAG 
(LOWER END FOLDED BACK} 


RETAINER FLAP 


{EXTENDED 
APEX шы oe $ | 
~ SHORT B8IDLE 


E 
MAIN CHUTE xy 
ғ 4 2 
Ж ss 
Г N w "a, 


SHROUD UNES 


SAFETY SWITCH PIN 
AND CABLE 


SHORT BRIDLE DIVIDER LOOP 


CONNECTOR LINKS 


FG 


b. Gather shroud lines at орех. Divider loop should 
cross shroud lines at midpoint. This places 10 gores 
on either side of center. Attoch short bridle line to 
shroud lines ot apex with covered end of bridle 
line. 


~ RISERS 
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d. Lift ponels on «ght side and foid up ond іше over 
center tine of canopy Fold lef! ponels up and aver 
"аһ panels Hold .п place with shot bags. 


е. Fol! derloyment bag back upon itself «nside out: x 
обоо! halfwoy insert opex of canopy into farthest 
carner of bag 


Í Moke obou! а 10-тұһ fald into opposite corner. Con: | 
tinue with these accordion-type tag zag) folds until 
еліте canopy is slowed 


- .-- 


3 Pull hne retainer Вар ou! from underneath deplov- 
ment bog Gather ALL shroud ihes al bog end of 
flop, make o complete loos and fasten top ef re 
taner strap over ‘his loop Make another compiete 
loop of lines and secure under top right retoinci 
s!rop. d 


h Continue folding ‘n 's zig zag monner ип оч 
lines have been retarted Lines should be even о» ; 
possible nof too :oose nor too НОМ. ВО NOT 
DROP ANY LINES 


CAUTION 


ap умло PES „e А COMP.ETE GOP NC’ 
A HAT СОВ ам” ги SED STRAPS uS ВЕ SNAPPEC 


Fou [те sete re бос доро с ana quil the билеп 
Боск section cf tre bag over + Stow the rsesç у 
zig 269 manner “tp the open end of the bag unt! 
approx. mately 54 aches remain outside 


i. Close the bog by раста the two smail side flaps over 
the last fold of the risers in the bog. Fold up Боот | 
flap which has altoched strap. Insert strap through | 
eye of top Нор and then allow top flap to drop down. | 


k. Pull sirop up and back againsi body of bag. Over it I 
ploce one fold of risers. Bring strap down over risers, 
back through the eye of the top flap and snap in 
place, 


|. Completed strap tie down should appear as shown. 


i I —sA— T ym O s n — 


nt 


@ 


+ 


SUSPENSION 
INES — 


m. Join bridle to loop of pilol chute. 


n. Push down spring until cone extends through grom 
mot 


ғ SAFETY Piti 


о. Place safety pin with red ribbon otioched through 
inner hole in cone 


DRAG 
Е НИТЕ 
BAG 
WHH 
PACKED 


p. Place chute in bog with suspension lines going into 
bag first. 


@ ЦРРЕР FLAP COME ; 


3 


oleas, 


LOWER FLAP ГОМ 
CHUTE ВАС — 


q. Remove safety pin with red ribbon attached. Place 
grommet on flap of bog over pin Replace safety pin 
with streamer in inner hole of cone. 


ЕЗ 


r, Place pilot chute in bag with bridle line and suspen- 

sion lines folded neatly and carefully. Тһе com- 

| pressed section is placed on top with the hole through 

the cone aligned verticolly with the top and bottom 
of the bag. 


s. Fold side flaps with grommets so that cone on chute 
extends through the grommets. 


NOTE 
TEMPORARY PACKING PIN MUST BE REMOVED FROM 
PILOT CHUTE AND PLACED ON THE OUTSIDE OF THE 
FLAPS AS THEY ARE FOLDED 


t On F-102A airplanes 53-1791 to 1804, incl, The outer 
two flaps contain grommets to fit over the chute 
cone. On F 1024 airplanes 53-1805 ала subsequent 
and TF.102A eirplanes, the flaps incorporate meto! 
fittings to fit over the chute cone. In either cose, 
fold these flaps over the others so that the chute 
cone exlends through theholes provided. Temporary 
packing pin should now be on the outside of all the 
flaps and chute is ready for installation on the air- 
planc. 
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REMOVAL. 
The brake assembly may be removed os o unit by 
disconnecting the pneumalic conneclion and remov- 
ing the 10 axle cttoching nuts (li. To d'sossemble 
the unil, remove the 10 drive bolt nuts (28) 


INSTALLATION, 
If unit has been disassembled, reassemble os illus- 
trated and torque drive bolt nuts (28) to 125-150 
inch pounds. Install una on axle flange and torque 
axle attaching nuts (1) to 350-400 inch-pounds 
torque. Attach pneumatic line. On dssembly, butter 
broke piston (17) with lubricant, Spec MIL-L-4343A. 


MAINTENANCE. 

о. Replace rotor assemblies (23) when segments meas- 
ure 0.372 inch or less. 

b. Replace any cracked rotor segments. 

c. Replace brake lining discs (25) when meosurement 
from end of adjuster pin sleeve (9) to face of ad. 
juster clamp (11) is 13/32 to 11/32-inch. 

d. Maintain assembled running clearance of 0.085 10 
0.120-inch measured from lining discs on pressure 
plote (18) to surface of first rotor 123). 


19. Adjuster pin (5). 


1. Axle attaching nuts (101. 10 Adiuster clamp screw (5). 20. Stctor drive sleeve (5). 

2. Washers (10). 11. Adjuster clamp (5). 21. "O" ring бесі. 

3. Lock pins (10). 12 Pneumatic line adapter. 22. Dram plug. 

4. Drive sleeve bolts 110). 13. Copper gasket. 23. Rotor assembly (3). 

5. Screws OOL 14 Carrier assembly. 24. Stator plate (2), 

6, Adjuster bracket (5). 15. Brake assembly pin, 25. Broke lining disc Пуркай. 
7. Adjuster pin nut (5). 16. Piston cup. 26. Backing plate, 

8. Piston return spring 15). . 17. Piston 27. Wosher (10). 

9. Adjuster pin sleeve (5). 18. Pressure plate. 28. Drive bolt nuts (10). 
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TRAINING SECTION DATE 


ATTENTION 1! 


THIS HANDBOOK IS DISTRIBUTED FOR TRAINING AND INFORMA.. 
TION PURPOSES ONLY AND MAY BE USED FOR FUEL SYSTEM 
FAMILIARIZATION AND INSTRUCTION, 


FOR OPSRATIONAL USE, THE INFORMATION CONTAINED HEREIN 
MUST BE CHECKED AGAINST THE LATEST RELEASES OF APPLICABLE 
CONVAIR BLUEPRINTS, MPS, AND OTHER ENGINEERING PAPER. 


CHECK TO ВЕ 9 ВЕ THAT THE INFORMATION SOURCE SED REPRESENTS 
THE LATEST RELEASE ON THE SUBJECT, 


TRAINING SECTICN- 
PLANT II 
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PYLON FAIRING 


STRIP i 


PYLON LEADING 
EDGE IREFI i 


PARTS FOR TANK- 
PYLON ASSEMBLY 
"1. 
2. 


3. 
. 8-21462 adaptor. 

`5. М529513-122 "О" ring. 
‚ MS29513-125 “O” ring. 
. 8-21463 adaptor. 

. АМ5-10А Бой. 

. AN960-516L washer. 

. AN515-R8-12 bolt. 

. HP-3N clomp. 

. AN515-8R-10 Бой. 

‚ AN924-24D nut. 

‚ AN960-PD3016 washer. 
‚ 102487 snap ring. 

. 102500 insert. 

. 105545 fitting. 

. AN960-8 washer. 

. AN365-832 nul. 


103148 cover. 


205AC 1/4 OS Lock- ма Seol 


washer. 
AN4-6A bolt. 


NOTES: 


. 205АС-5/16 Lock-O-Seal 


washer. 


. АМ960-516 washer. 

. AN365-524 nut. 

. 102712 hangar block. 
. 8-17005-23 lock plate. 
‚ MS20009H18 Бой. 

. АМЗ65-1032 nut. 

. AN742D24 clamp. 

. F-8400-1 switch ond 


harness assembly. 


. AN316-8R nut. 

. АМ960В-816 washer. 

. 8-17005.21 bracket. 

. АМ520-10812 bolt. 

. 102529 fuel suction tube. 
. 103149 cover. 

48, 
36. 


MS 2931 3.225 "О" ring. 
5293 13-122 O ring. 


1 PARTS MARKED WITH AN ASTERISK (“| ARE PARTS 
RETAINED FROM REMOVAL PROCEOURE AND HELD FOR 


REINSTALLATION. 


2. ОО NOT RE-USE OLD O 


RINGS OF SAME PART NUMBER. 
3 COMPOUNDEC 1'20 IS MANUFACTURED BY MINNESOTA 


MINING AND MANUFACTURING CO 


RINGS OBTAIN NEW 'O 


. Install items 4, 5, 


PYLON ELECTRICAL 
HARNESS {REF} 


. Install items 1, 2, 3, 34, 35, and 36 in holes pre- 


viously occupied by item 33. 

6, 7, and 33 in heles previously 
occupied by items 1 and 34. 

Install items 8, 9, 20, 21 and 22 (4 places) as 
shown. 


. Install items 11, 12, 18, 19, 26 to 32 (пс), on item 


33 os shown. Switch and bracket assembly to be 
adjusted so that boHom of switch is 0.25 inch from 
bottom of tank. 


. Secure electrical harness (2 places) as shown using 


items 10, 11, 12, 18, and 19. 
Solder electrical harness leads to pins in ilem 16. 
Leads may go to either pin. 


‚ Assemble ond install electrical disconnect, items, 


6, 13, 14, 15, 16, and 17. бесі electrical disconnect 
where harness enters unit using EC 1120. See note 3. 


. Remove fairing strip, leading edge, and access 


doors from pylon. 

Pasition pylon assembly to tank ossembly; install 
items 23, 24, and 25 {2 places). 

Torque bolis to 100-125 foot pounds. Bend lock 
tabs on item 24. 

Connect fuel and air line couplings in pylon to 
tank fittings. 

Install pylon electricol plug to electrical receptacle 
in tank. 

Thoroughly clean inside of tank; install tank 
forward section. 


. Conduct tank-pylon assembly air pressure test. Refer 


to Section H of this handbook for the test proce- 
dure. 


. Install pylon access plates and leading edge. 


вето 2 


-æf 


TANK INTERNAL ti DE EXTERNAL FUEL 
ACCESS “л TANK FILLER 
ACCESS 


TANK FORWARD 


SECTION 7 


WASHER 
x ott m 


TANK SECTION 
ATTACHAENT 
(10 PLACES) 


REWORK OF 230 GALLON EXTERNAL FUEL TANKS (ROYAL JET) 
FOR F-102A AND TF-102A INSTALLATION, 


PARTS REMOVAL. 


a. Remove tank forward access plate. 21. AN960-10 washer. 
b. Remove tank forward and oft section attachment bolts 22. 10-32NF-3 locknut. 
{10 places); see detail "C". Remove tank forward section. 23. 1/4-28NF-3 cap screw. 
c. Remove tank assembly parts os follows: 24. 104960 Hoat switch and harness. 
1. 102516 sway brace plate. 25. 103275 switch brackei. 
“2. 205АС-5/16 lock "O" seal washer. 26. AN960-416L washer. 
"3. AN960-516L washer. 27. AN365-428 nut. 
“4. АМ5-10А bolt. “28. AN4-6A Бой. 
5. 102518-3 forward hangar fitting. *29. 205АС 1/4 OS lock "O"seol washer. 
6. MS29513-116 "O" ring. *30. 103148 cover. 
7. 102534 sway brace plate gasket. *31. MS29513-122 "О" ring. 
В. 102518-5 aft hangar fitting. *32. 103149 cover. 
9. AN 365-918 nut. *33. М529513-225 "O" ring. 
10. AN960-916 washer. 34. 102527 adaptor. 
11, 102712 hangar block. 35. 102526 adaptor. 


"12, AN365-524 nut. 

*13. AN960-516 wosher. 
“14. AN924-24D nut. 

*15. AN960-PD3016 washer. 
16. 10-32NF-3 capscrew. 

* 17. MS29513-225 “O" ring. 
*18. Electrical disconnect. | 
19. TA798-4AF clamp. 

20. TA798-3AF clamp. 


NOTE: 
1. PARTS MARKED WITH AN ASTERISK (*) ARE TO BE HELD 
FOR REINSTALLATION, 

REMOVE INNER SNAP RING FROM ELECTRICAL DISCON- 
МЕСТ AND SEPARATE TWO SECTIONS OF DISCONNECT 
UNSOLDER ELECTRICAL HARNESS FROM PINS IN DISCON. 
NECT; REMOVE HARNESS AND FLOAT SWITCH ASSEMBLY 


2. 


. 102529 fuel suction tube. 
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Fiessure relief valve, Мо. 2 tank. 34. Pressurization shut-off volve — external fucl 
Pilot float valve, No. 2 tank. tank 
Check valve, 35 External tank vacuum relief volve. 
Moin tank ан pressure regulator 36 External tank fucl suction line. 
External tank air pressure regulator. 37 Мой fuel tank pressurization relief valve 
Vent rolief valve, No. 3 tank. 38. External tank pressurizetion relief valve. 
Pilot float valve, No 3 tank. 39. Moin fuci tank pressurizotion relief valve veni 
soos! pump pressure switch. 40 External fue! талк pressurizorion гене! 
refueling adaptor. vulve vent. 
Flow timiter—piessure regulator, refueling 4. Fuel tank vent outlet. 
P'ussure shut-off valve, refueling. 42 Sensing port, vent system. id 
Fuel monitor (LH No. З tank оу}, 43. Fuel quantity sensing probe 
Fuel How equalizer 
Mondo Фес па valve : 
Law рони droit, LH WING FUEL SYSTEM 
Fuc! shut-off valve, SHOWN, RH OPPOSITE 
Dual ‘T check valve. j X 
Aft fue: boost pump — RCM CABIN PRESSURIZATION 
Fue low level warning switch HEAT EXO HANDED IN COMPRESSOR: 
Fuel transfer line (Мо 2 to No. 3 tank! # 
Fuel vent shut-off valve. 
Forward fue! boost pump 
Tank refucling vent valve, ETERNA; FUEL г 
Vacuum rel ef valve, No. 1 tank TANK REI / 
Pressure refueling pilot fool valve, SEL NOTE | 
Pressure relief valve, Мә 1 tank 
Fuel transfer tube (No. ] to Мо, 2 tank) TANK NO. 2 
‚ Sensing port. 
Tank vent outlet. 
Pressure shut off valve external fuel 
Tank pressurization vert outlcl. 
Tank pressure warning switch. 
Ат pressure regulator drain. ; 
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ACCESS ТО; 


] DOOR NUMBERING APPLIES THIS FIGURE ONLY. 

Е 2. DOORS NOT IN CONTACT WITH FUEL ARE ATTACHED 

DOOR NO. 1: ° WITH FLUSH SCREWS AND NO GASKETS. 
Pressure relief ‘valve, No. 2 lank. 

Tank probe. 


Sensing line. DOOR NO. 5, NO. 3 TANK: 


| Pilot float valve, 


DOOR NO. 2: LH SHOWN, RH OPPOSITE. Boot pump: 
Pilot float valve, Mo. 2 tank. Low level warning float. 
Tank probe. | Fuel monitor. 
Transfer tubes. : ` Tank probes. 
DOOR NO. 3, MAIN LANDING GEAR FAIRING. Prastura чап valve Таша: 
Refueling adapter. DOOR NO. 6, NO. 1 TANK: 
Boost pump pressure switch. Pressure check valve. 
Vent relief valve, No. 3 tank. : Taik vent valve, refueling. 
Air pressure regulator, tank pressurization. Tank probe. 
Pilot valve air system drain. Pressure relief valve, No. 1 tank. 


Pilot float valve, pressure refueling. 


DOOR NO. 4 Vacuum relief valve. 


Pressure relief valve, tank pressure regulotor. 


` 
Vent outlet manifold. Taner ives: 

Tank pressure switch, No. 1. . DOOR NO. 7, NO. 1 TANK: 

Tronsfer tube, Мо. 1 ta Мо, 2. Vent & pressurization outlets. 

External fuel tank ай pressure regulator, 

External буе! tank ог Е re DOOR NO. 8, ENGINE ACCESSORY COMP: 
External fuel tank pressure relief valve. Defueling valve. 

External fuel tank fuel shut-off valve. Shut-off valve. 

External fuel tank electrical, oir, and fuel couplings. Fuel strainer. 


ка External fuel tank release mechanism. 
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TANK 2 
ENGINE COMPRESSEL AIR 


LEVEL FLIGHT. 

Biced ап from the engine or low pressure рпеотойс 
system compressor provides the pressure differential 
lo Force the fuel from tank No 1 to lank No. 2 and 


tank No За immediately replenished from tank No. 2. 


| from tank No 2 Io tank Мо 3. Fuel consumed fron, 


PET'JRN TO LEVEL FLIGHT 

During the dive, fuel in tank No.3 was not replenished 
Fuel level has dropped below pilot valve (1) which is 
open with float down. Pilot valve (2) with float up is 
also open With both pipt valves open, a.r pressure із 
imposed on the rehef valve (3! causing it to open and 
eun p the pressuic in tank Мо, 3. Pressure differential is 
now cstatlishi 9 one tank No. 31s replenished with fuc! 
fram tank No 2 When tank Мо, 3isfullihe pilot valve 111 
costs. Tms allows the relief valve {3} fo closa and nor 

ial fuel tramsfei is cow re established 


М. TRANSFER TUBES 


HIGH ANGLE DIVE. 

As fuel is used from tank No 3, the fuc! level drops 
below the bellmouth of the transfer tube in tank No. 
2 preventing fuel transfer. Pressure differentiol no 
longer exists between tanks No. 2 and No. 3 due te 
the open transfer lube. When either pilot valve (11 ог (2) 
is in the closed position, operation of the suction and 
pressure relief valve (3) is prevented Vacuum relief 
volve 14) ts set to open а! minus 4 inch fuel pressure 


DURING CLIMB AFTER A DIVE, 

Pilot valves {1} and 12) are open and relief valve (31 
wil) continue to vent lo atmosphere until the furl level 
in tank No 2 reaches pilo! valve 111 When the float 
rises, pilot valve (1) closes, which in turn closes relief 
valve (3) and fuel tro^sfer returns to normol. 
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TYPICAL TANK PROBE 
iTWO IN EACH TANK 
ATTACHED TO STRUCTURE} 


„ ALVE окрета М ^ 


TAPER POT Hit‏ سے 


VACUUM RELIEF VALVE INO 1 TANKS ONLY) 
ИМ LINE VENT PLUMBING) 


TANK VENT VALVE 
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АЛГА НИ 


H. 241%. — 
- m = (A < x „ч, х 
m 57 ea 2H Xx i 
— JA 
5 y pus 7 i A. \ и ; ` 
1 . P ^I * . РА y Ғы 1 М 
L tw х Ра a , ` А 
+. ©; ` Бей ч — I PE " 
— г eb РА ат = 7 \ 
— К i e ESTR „ 
| n 8 & ЧМТ —. 
A ТА 414 | 2 
ks 422 BOOST PUMP 
PILOT FLOAT VALVE, NO 2 TANK REFUELING ADAPTER LOW PRESSURE WARNING SWITCH 


\ATTACHED ТО STRUCTURE! (LH MAIN WHEEL WELL) iFWD FACE МО. 3 TANK, INBOARD) 


--А ТА МО 
| % eS kh 


ae 
| ete 
` te М d 
l H ыз 
i С 
и <+ 
.. 
пеещ : 
: 24 FUEL LEVEL CONTROL VALVE 
. | — sj (NO 1 TANK АТ TANK 
s ve $9 SEPARATION WALL! 
- TI AIR PRESSURE REGULATOR 
TANK PRESSURE SWITCH TANK PRESSUPIZATION 
FAD FACE NO | TANK, QUT&OARD! (FWD LH SIDE MAIN WHEEL WELL} А 


` 


tok TL ER VF 


(N 


EXPLODED VIEW 


OF COUPLING 
&Cr DIN; JL PER 
Aanu LAMP 
° AES 
INER SEE VL xi 
ТА, F| АЧМЫЙ МАРЕК 
қ о RNG ча 
с I e ae, 
. EZ, Ms йэм. Вр SEA. Ef fa. . r. COLLAR 
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я wes Ш T / 
“e , PEE лы ы. « HER AEEVE 
“UE ВЕ, ] | 
n 
ғ 5 7 1 
“- (d 
M Q yu S 
соғы» SEAL C 
TUBE RETAINER 
SAFETY WIRE “TUBE (REF) 
INSTALLED VIEW 
OF COUPLING 
ASSEMBLING COUPLING. 
Prior to assembling the coupling, check that tebing ends d. Position tube retainer over bead of cach tube. 
„сте parolle: lo each other and that clearance between e Slide inner and outer sleeves toward each other 
` ends does not exceed 0.25 inch. Proceed as follows to and screw outer sleeve onto inner sleeve. 
assemble f Using spanner wrenches, hold inner sleeve and turn 
. + t Н - “apd 
о. Apply petrolcum jelly, Specficotion АМУР 51, to the | outer slecve until the following torque is obia гей 
first three threads of the oute: sleeve ond lightly Tube Size (Об Torque Маше 
coat the “O ` rings, seal retoimng washer, seal re (inches (foot - pounds! ex 
taining сойас ond tube retainer with the petroleum 1-1,2 15 to 20 € = 
е os " 2 20 to 25 
b. Slide inner sleeve, seal refoining washer, and : 2172 20 to 25 


‘© ring, in tha! order, over the end of one of the 
tubes 

c Slide outer sleeve, scel retaining collar, and 
"O rng, in thal order, over the end of the othe 
tube, 
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TEAL RETAIMING ( OLLAR 


OUTER SLEEVE 


g. Safety wire nner ond outer sleeves together, 
h. Install bonding jumper and clamps io Ihe coupling 
ossembly. 
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TYPICAL BOOST PUMP INSTALLATION 


' REMOVAL, FUEL BOOST PUMP 


a Drain tonks. 
b Remove electrical power Нот airplane. 
с Remove necessary access doors from No 3 tank 


CAUTION 


PEL. ARDILESS OF THE METHOD USED TO DRAIN THE FUEL ТАМЕ5 
АТА AMOUNT OF FUEL WILL BE TRAPPED IN THE МАС HINED 
AREAS GF THE WING DOORS EXERCISE CAUTION WHEN 
REMOVING DDOR 


d. Disconnect electrical plug from boost pump. 
е Фізсоплесі engine fuel supply line from boos! pump 
f Remove boost pump attaching bolts. Bolts are installed 
from opposite face of wing mb to which pump is mounted, 
. these bolts also attach the upper intake flange, remove 
є boost pump and lower intake tube 
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INSTALLATION, FUEL BOOST PUMP 


о. Connect lower intake tube to boost pump. 

b Position pump and install new gaskets between pump 
mounting flange ond wing rib, and between upper fuel 
intake tube and pump. 

с Install pump attaching bolts through upper intake tube 

flange, wing rib, and pump flange 
- Torque bolts to 85 (=15) inch-pounds спа Кен 
Connect engine fuel supply hne to boost pump. 
Connect electrical wiring plug to boost pump Check 
interior of tank tor foreign matter. Check pump for proper 
operation by turning boost pump switch momentarily 
"ON," 
Install access doors. 

h Refuel tanks 
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LOW LEVEL SWITCH 
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np MET 
QUICK DISCONNECT га 
RH EXTER 
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RH EXTERNAL 
TANK EJECTION 
GUN 


LH EXTERNAL 
TANK. EJECTION 
GUN 


LH EXTERNAL Г . SSS 3 
TANK ELECTRICAL tH EXTERNAL TANK FUEL 


QUICK DISCONNECT LOW LEVEL SWITCH 
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SAFETY 


EXTERNAL TANK 
Buoy OU 
EJECTION GUN ң 1 CARTRIDGE А) 


CHAMBER 


Y SAFETY DISC 
PLUG 


EXTERNAL TANK 
MANUAL RELEASE 


a 
WARNING | 
ECECTRICAL POWER SHOULD BE REMOVED FROM THE 
AIRCRAFT AND BATTERY SWITCH SHOULD BE OFF GUN ACCESS е u 
WHEN ANY WORK IS PERFORMED ON THE EXTERNAL 00 
% FUEL TANK SYSTEM 
. Open access door on underside of wing adjacent | 
REMOVAL, EXTERNAL FUEL TANK to ejector gun. If gun hos been fired, wosh large 
, i NC cylinder of gun ond offected areas with fresh water 
š a. Defuel external tanks before starting removal pro- = в | 
cadira. 19 remove residue of cortridge blast Check to see 
b. Positiah tank/pylon support stand under tank being җе „ disc is installed in oft side of | 
го ved. Е A . Remove cartridge chamber caps (2) from ejecto: 
c. Pull mechanical release lever down allowing the ип Install 1 inch canidae, USN Ordnance No 
tank/pylon assembly to rest on support stand; move gum. RUE 9e 3 i 
! tank assembly опа dand-away from: win Mark 1—Model 2. Install (1) 3 inch cartridge, USN 
Y 9. Ordnance No, Mark 2 Model 0. Rainstall chamber 
е INSTALLATION, EXTERNAL FUEL TANK. , cops and conneci electrical leads. 
є. а. Pull down on externo! lank manual release handle, 


release mechanism shall operate freely, Return 
handle to streamlined position. 

d. Position external tonk/pylon assembly on support 

stand adjacent to releose mechonism. Check air and 

TANK PYLON fuel suction line disconnects for installotion of "O^ 

ois nr ring seals. Check security of attachment of cable 

between ejector gun piston and pylon assembly, 

Remove fairing strip from upper edge of pylon 

assembly. 


EXTERNAL TANK ELECTRIC AL 
EJECTION Gurl а COUPLINGS 
| 


GUN HOOF 
RELEASE " 
uM 
* м Ë 
‘She 
4 
| — 
| j "АМК PYLON 
. EJECTION 
PISTON = — 
—, . š ` 
| PY ON FARING get e. Install ejector gun piston ond connect electrical 
р а ЕТТІ / © FUEL SUCTION harness to quick disconnect fitting in wing. 
я / JHE COUPLING f. Pull release mechanism mechanical release lever 
мама | УИ | down to open retaining hooks. Raise tonk/pylon 
RELEASE . 7 mn" assembly to wing being coreful not to damage oir 
| HANDLE — TANK PRESSURE Y g g 


UNE COUPLING and fuel suction line couplings. 
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V h. Tighten chock bolts 141 in pylon finger tight until 
TANK PYLON lateral movement is removed from tank pylon as- 
ASSEMBLY sembly; tighten lock nuts. Install pylon fairing strip. 
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INSTALLATION LOCATION APPLILABLE IO Е 102A 
AIRPLANES 53 1791 AND SUBSE QUE HIT 


2, Connect variable capacitance test unit be- 
iween COA ond "UNSHIELDED" receptacles 


on amplifier bridge, using "T" connectors at b 
CALIBRATION, FUEL QUANTITY INDICATOR SYSTEM. bridge receptacles. 
3. Actuate monitor substitute assembly selector to 
pret “EMPTY” and bly bet ip 
FUEL SYSTEM MAY CONTAIN FUEL DURING CALIBRAT ОМ and conneci assembly between 
PROCEDURE. connector at “COAX receptacle and “COMP ' 
fitting on amplifier bridge 
a. Adjust indicator to ‘EMPTY’ after first removing 3 5 5 2 
: ; | На f NOTE 
و‎ CG BEFORE CONNECTING MONITOR SUBSTITUTE ASSEMBL* 


CHECK ТО ASCER"A N IHAT SUBSTITUTE ASSEMBLY 
EMPTY’ CAPACITANCE EQUALS 25 5 MMF AND FULL 
CAPACITANCE EQUALS 5! 5 MMF ADJUST AS REQUIRED 


b. Ascertain thal RANGE" adjusting screw is in third 
indent clockwise from fuil counterclockwise position. 


€ Set "РИЦ adjusting screw т approximate mid TOACHIEYE THESE АКИЕВ 
position. К f. Increase test uni capacitance until fue! quantity 
d. Adjust! EMPTY adjusting screw until fuel guan- indicator reads "EMPTY'; capacitance shall be 
ну indicator reods empty 195.8 mmf, 256 mmf, 
с Connect fuel quant'ty testers as follows. 9. Actuate monitor substitute selector to "FULL" and 
CAUTION add 231.2 mmf to value in preceding step; adjust 


“FULL” adjustment screw on amplifier until indi. 


VATH POWER ON SYSTEM, DISCONNECT UNSHIELDED color reads the last high major scale division. 


LEAD BEFORE DISCONNECTING COAXIAL EAG- CON- 


МЕСТ COAXIAL LEAD BEFORE СО ЧЕ TING UNSHIE IED h. Set the moniior substitute assembly selector to 

LEAD “EMPTY and recheck indicator “EMPTY” indica- 
tion; recheck "FULL" reading. Tighten amplifier 

Disconnect "UNSHIELDED, “COAX” nd COMP ' adjusting screw locknuts and replace covers. 


leads from amplifier bridge i. Remove test equipment and connect harnesses, 
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EXMONT ° 2 11 


TEXAS 0-7111 


RECEIVED 


CULVER CITY 
CALIFORNIA 


6 June 1956 
— 

OFFICE 

deed 8 to: 
; а. -428 

F 102 PO File N t e 


SUBJECT; F-102B Test Aircraft Allocation 


THRU: Air Force Plant Representative Classific 
Hughes Aircraft Company Cla Chang anged ton 
ATTN: SBRC 
Culver City, California A LASSIF IE 
у, iforn Uthorizeg by SAAN D 
А Dat 
TO: Commander 1901885512164 jo d АРВ rey) 18-66 


Air Materiel Command 


Dept, Dat 
ATTN; MCPER-F, Lt. Colonel В. E. Smith Ж” ZA 130-1 ate 


Wright-Patterson Air Force Base, Ohio 


i. During the F-102B Flight Test Assignment Conference held at WADC 
on 28-29 May 1956, certain test aircraft were deleted from the test program and 
requests from Convair and Hughes for additional F-102B aircraft were denied. 
It is this Contractor's opinion that certain of these test aircraft are vital 
to the total program and their elimination will seriously. jeopardize the objective 
of having tactical aircraft in the Air Defense Command inventory at the earliest 
possible date. 


2. Hughes, therefore, requests that serious consideration be given to 
the reinstatement of the Convair Test Aircraft for Falcon Armament, the 
Convair/Hughes Weapon System Demonstration &ircraft, and the addition of the 
requested Hughes Production Test aircraft for the following reasons: 


A. Convair-Falcon Armament Test Aircraft 


This airplane was eliminated and its test program combined 
with the Convair-MB-1 Armament test airplane. Each of these 
aircraft was originally scheduled for twelve months of test; 
combining the Falcon and МВ-1 separation test programs would 
require one airplane for twenty-two months. The reduction of 
two months in the combined test effort is accomplished at the 
expense of delaying test data by nine months with the following 
consequences: 


1. Falcon GAR-3-4 Evaluation 
Evaluation of the GAR-3/4 missiles under high launching 


velocity conditions requires the bailment of an Е-1008 
to Hughes for this purpose (A/C No. 56-463) scheduled 


- - 
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Hughes Aircraft Company letter to AMC, Subject: F-102B Test Aircraft, dated 
6 June 1956 


Page Two. 


for December 1957; this is approximately one year later 

than Hughes originally desired to start high performance 
launch tests. Hughes Aircraft Company will be ready to 
undertake actual launchings to evaluate structural and 
guidance problems within two months after bailment. However, 
all tests by Hughes must be preceded by the demonstration by 
Convair of safe separation for each launch condition. With 
only a single airplane for armament separation test, Convair 
would not be able to lift launching restrictions ahead of the 
Falcon test schedule and the Falcon evaluation program will 
be delayed thereby. Based on the assumption that the Air 
Force will maintain their present position, namely, that 
MB-1 development tests should take precedence over Falcon 
tests, the most critical high-speed, high-altitude Falcon 
launch conditions would not be subject to evaluation before 
mid 1959. 


а. Integrated Electronics Systems 


Data obtained by Convair Falcon Armament tests are vital to 
confirmation of МА-1 design, particularly in the area of 

missile ballistics, air data computations, jump angle computation, 
timing sequences, etc. If actual performance departs from design 
assumptions, serious redesign problems may be encountered in 

МА-1 circuitry. The elimination of an aircraft for armament 
separation tests will delay the obtaining of this information 

by nine months with the result that MA-l production systems 
delivered prior to August 1959 may require retrofit. 


B. Convair/Hughes Weapon System Demonstration Aircraft 


Increased systems complexity has aggravated the problem of achieving 
full compatibility between aircraft, integrated electronic system 
and armament. Despite all individual efforts of the Contractors to 
achieve a fully integrated system, there will. remain subtle incom- 
patibilities that can only be found by fully carrying out each mode 
of operation under tactical or near tactical conditions. This 
applies most particularly to the attack modes, and actual firings 

of all armament types are an essential part of these tests. 


The types of problems encountered usually require minor corrective 
action but can be difficult to recognize and trace to the source. 
During the early field test periods, the Contractors' experienced 

and technically qualified personnel can logically locate and correct 
these problems most expeditiously because of their greater familiarity 
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with the systems. Hughes is of the opinion that the problems 
Solved in performance of the F-102A demonstration (Е-102А No. 
1799) present conclusive evidence of the advantages gained 

by the Air Force in sponsoring a program which enables contractors 
to solve compatibility problems prior to Air Force Phase VI and 
VII evaluations. This is particularly evident when the Е-102А 
program is compared with the Е-ВОН program in which a production 
aircraft was not specifically assigned to this task. A detailed 
Weapon System Demonstration Program is now being formulated 
jointly by Hughes and Convair and will be forwarded to the Air 
Force within two weeks. 


Hughes Production Test Aircraft 


A serious deterent to the continuing improvement of the МА-1 
system is the lack of a production aircraft in the test program 
conducted by this Contractor. The logical compression of total 
development time necessitates that Hughes conduct its flight 

test evaluation programs utilizing prototype systems. Natural 
evolution through design changes eventually obsoletes the available 
test systems and prototype aircraft. Hughes therefore requests 
inclusion of a production aircraft about January 1958 to continue 
efforts on design improvement. This will follow logically behind 
the major portions of the weapon system development program and 
also is expected to result in the earlier release to the Air Force 
of the prototype test vehicle assigned to Hughes for МА-1 system 
tests. 


The advantages to the Air Force, in terms of improved performance 
and reliability of equipment, which can be obtained through the 
assignment of a production aircraft to Hughes,are more completely 
stated in the Hughes proposal for a production support and improve- 
ment program for the MG-10 system. А copy of the cover letter to 
this proposal is attached. 


The advantages to be gained by including these three aircraft in the 
test program are described above. The Contractor understands that the Air Force's 
objection to include these test aircraft are (1) that Hughes could not meet a pro- 
duction MA-1 schedule compatibile with the requirement for aircraft installations 
апа for support systems and (2) that the test program would be too costly. 


The Contractor wishes to reemphasize that it can meet the production 
МА-1 schedule, as discussed in the MA-1/F-102B schedule meetings held at Wright- 
Patterson Air Force Base during the week of 21 May and subsequently confirmed by 
HAC letter 56H-4157/0673 dated 1 June 1956. 
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5. The increased risk that will be injected into the over-all program if 
these three test aircraft are not made available may far offset the expense of 
the test program. Actually, the over-all program may be more costly than if the 
three aircraft were not deleted because of the magnitude of late system changes 
and retrofit required that could result from the delay in obtaining test data. 


6. In summation, the omission of the three test aircraft will delay 
placing tactical aircraft in operation and probably will not result in any 
appreciable savings. The Hughes Aircraft Company therefore is strongly opposed 
to deleting these test aircraft and recommends that the decision to eliminate 


them be reconsidered. 


HUGHES AIRCRAFT COMPANY 


K 


R. 7. Shank 
Vice President, Engineering 
CB: es 
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Е 102 PO File No 777 ° 


Subjects 


Tos 


Attention: 
Visas 


Referenee: 


Enclosure: 


20 December 1956 


Contract AF33(600)-5942, -23903 

Convair, A Division of General Dynemics Corporation 
Ban Diego 12, California 

Medel УР-302А, УР-102С, F-102A, ТР-1084, Airplanes 
Flight Operations Report Г-102 Deve Tto. 


Program - Submittal of C Hon c 
Comuandor D zog b IF 
Аде Materiel Command eo, 2 284 7 Su TTE 
Wright-Patterson Air Force Base, Ohio “Sir;, KEL Dat. D 

: App 22. 
MGPHFO (RDZSFG) rr. 86 


"47, <> дер, 
Air Force Plant Representative 190) Date 
Sen Antonio Air Materiel Area * 
Conveir, A Division of General Dynomics Corporation 
Sen Diego 12, California 


(а) Par. E-2b(9)a of Specification 40141 for 
Contract AF33(600) -5942 


(A) Convair Confidential Report ZG-8-512-93, 
dated 14 December 1956, Flight Operations 
Report P-102 Development Program Week Ending 
9 December 1956 for USAF Model ҮГ-102А 
S/N 53-1788, USAF Model YF-102C 8/H 53-1806. 
USAF Model Р-102А 8/1 53-1791, 1793, 1794, 
53.1380; 1388, 1401; USAF Model TP-102A 
8/1 50-1351, 1354, 


(B) Confidential DD Form 250 (modified) Р.В. 701259, 
dated 20 Deeenber 1956. 


PE 


CC CLASSIELEU 


To: 


Ф CONFI DENT Era 


“2 CONVAIR 
A Division of General Dynamics Corporation 
San Diego 12, California 


Commander Ltr. 76-8413 

Air Materiel Command Log #3-8164 

Yright-Patterson Air Force Base, Ohio 20 December 1956 
Page 2 

Le Enclosure (А) is submitted for information and release in 


partial compliance with requirements of Reference (a) for review and acceptance. 


2. It 18 requested that Contractor be notified of acceptance of 


the enclosed data by returning а сору of Enclosure (B), signed by the receipting 
officer, addressed to Convair, San Diego 12, California, attn: H. A. Kayes, 
AA. Bldg. 19 Plant 1. 


Distribution: 


се: 


CONVATR 
A Division of Qenoral Dynamics Corporation 
(Sem Diego) 
We Мо Fox 
‘aa Project Engineer 
АМС 0% Enel. и ed No.l thru 5 and 13 Enel. (B) 
ATPR / Hel. (А) сору No. 6 thru 9 
IABFO (1)w/o Enei. 
Dayton Office (2) Е. В. Brom, Convair F.W. (3) 
Contracts Commander SAAMA, Kelly АР Base Texas 
Jo Jo Alkazin (3) Attn: ЗАМГРР w/l Encl. (A) сору No. 13 
Le Moore 
ae №. Berling 
Engr. Files 
Мойе1 8 P/O (3 
Spee. Files (2 


Engr. Flight Test Analysis ДД 
Acct/Bi1l ч/з. Enel. (B) 


letter of tranemittal to be 
declassified when documents 
axo detached. 
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CONVAIR 


À Division of General Dynamics Corporation 
San Diego 12, California 


Letter of Transmittal to In reply refer tos 
be declassified when WWF $ JAB ebl 


dceuments are detached. 


Шт. #628 17 


с 102 PO File do Log #3=8755 


Subjects 


Тоз 


Attentions 
Vias 


References 


nie LIosure 2 


1. 
release in 
(а). 


17 December 1956 


Contract 33 (600) 59 

Convair, À Division of General Dynamies Corporation 
San Diego l2, California 

ode! Р-102А Airplanes 

Flight Load Program = Progress Report = 

Submittal of o 


Commander 
Air Materiel Command 
Wright-Patterson Air Force Base, Ohio 


ИСРНЕС (RDZSFG) 


Air Foree Plant Representative 

San Antonio Air -‘ateriel Area 

Convair, A Division of General Dynamies Corporation 
San Diego 12, California 


(а) Paragraph Ee2b(9)a of Specification 40141 
(А) Convair Confidential Report 20-8-5925-8, 
Flight Loads Program Progress Report, 
dated № December 1956 for period 
1 October 1956 through 9 November 1956 


(В) Confidential DD Form 250 (modified) 
P.S. По. 698484 dated 17 Decerber 1956 


Inelosure (A) is submitted for information and 
partial compliance with requirements of Reference 


CONFIDENTIAL 


CONVAIR 
A Division of General Dynamics Corporation 
San Diego 12, California 


Tos Commander Ltr. #6=8317 
Air Materiel Command Log #308745 
Wright-Patterson Air Force Base, Ohio 17 December 1956 
Page 2 
2. It 18 requested that Contractor be notified of 


acceptance of the enclosed data by returning a cony of Enclosure 
(B) signed by the receipting officer. 


СОНУАТЕ 
А Division of пра, aren Corporation 
(San Diego) 


л Д 


W. W. Pox 
Senior Project Rê 
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"ONE CO 
(13) w/5 enel n and 13 enel (B) 
AFPR (+) w/k encil (A) 


сс: pum Ofe (2) 
Contracts 
J J AXkazin (3) 
L Moore 
5 D Berling 
Engr Files 
Mod 8 P/O (3) 
Spee Files (2) 
Engr Flight Test rupe 
Acct/Bill ч/1 enel (В 


Ltr of transmittal 
to be declassified 
when documents are 
detached 


IFIDENTIAL 
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я | ж, Low , 
i < * d + ж. — жа 2” 
: Guu V A 1 at 2 ме А 


НЕ 2 ариу 0 
A Division of General Dynauies Corporation е 
| к — EFT-P-8-1007 
F i102 PO File Мо/-/2 10 December 1956 
Tos Е. So Chambers, Chief of Contract Administration 
Fron: Engineering Flight Test and Medel 8 Project Office 


Subject: Request for Extension of Convair Test Programs 
(a) Model Р-102А S/N 54-1380 
(b) Model Е-102А S/N 54-1388 
(c) Model TF-102A S/N 54-1351 
(d) Model F-102A S/N 53-1793 
(e) Model F-102A S/N 53-1797 


References: (1) (a) & (b) Sales Order 33-1-5864 Contract AF33(600)-5942 
j н п fI 


e п 3321-511 
(d) & (е) " ч 33-1-626 " и 

(2) (a) 20-8240, Plight Tost Program  F-102A S/N 54-1380 
(b) 2028183, " it n F-102A S/N 54-1388 
(в) 26-8140, п " п ФТЕ-102А S/N 54-1351 
(а) Z0-8-242, п " " F-102A S/N 53-1793 
(o) 20-8-166, n и " Р-102А S/N 53-1797 


1. 1% is requested that approval for a program extension be obtained for the test 
eaFplanes above. 


2, The following oxplanustion and the extension required is given for individual 
eirplasness 


(a) and (b) S/N 54-1380 and S/N 54-1388 


Tho request for an extension of the test programs of these duo airplanes is 
сотегоб by Memo EFI-P-8-980, dated 16 November 1956 from W. Ы. Withee to 
V, М Fox whieh 28 quoted: 


"It пас been determined that an extension of aircraft test period will be 
required to complete the assigned test programs, This із principally des 

to the unanticipated development testing found necessary, in the сазе of 
S/N 54-1380, on the Sundstrand CSD and negative "а" valve, and оп the canopy 
anticics and antJ-feg systems on S/N 54-1388. Additional delays have been 
encountered in cach of the programs іп delivery of outside vendor components 
for test. 


Accordingly, it is vrequocted that approval for a program extension of thres 
(3) months, from 31 December to 31 March 1957, be obtained for S/N 54-1280; 
and that tho program for S/N 54-1388 be extended tuo (2) months, 28 February 
%o 30 April 1957." | 


с, S/N 54-1351 


1, Unanticipated dovolopmont testing found necessary on the canopy anti- 
ice, rain elearing, and dnti-fog syatems is the reason for this program 
extorsicn request, 2 months, ending 30 April 1957. (These are ground 

п licy of testo on Fort Werth togt s ) 5 


fiot 


35733 
77477771717 


"a. ° - 20 Dacembse 1956 


CONVAIR ЕБТ.Р--8..1007 
SAN DA Pago 2 
Tos Г. 5. Chaabors, Chief of Contract Administration 


Subjects Requogt for Extension of Convair Test Programs 


2, (Continued) 
d, S/N 53-1793 
1) А delay in the program kas been brought about bys 


a) Revisions of the test program to fit new measurements, 4.05, rmamont 
hardvaro qualifications testo and missile launcher leads, 


b) A malfunction of an actuator cylinder tearing a missile bay door 
созе, 


2) In addition to the curront tasks, recent additions to the program will 
, necessitate an extension of the test period, namely 


а) Flutter testing of debris deflectors on armament doors 


b) Additional rocket firings for jump angle correlation with YF-102A 
data 


3) Due to unavailability of parts, it has bsen necessary to postpone the 
rockot firing sehedule. 


4) An extension of the flight program for three (3) months, ending 30 April 
1957 is requested. 


Algo, 


5) It io requested that S/N 53-1793 be assigned to test support functions 
after the tost program above is completed, roplacing ҮЕ-102А S/N 53-1788, 
whieh does not have the speed capabilities that the 8-10 serios airplanes 
hava, but has а contractual end date of December 1957. 


Go 5/ N 53-1797 


1) The progran on S/N 1797 has been delayed due to necessary launcher modi- 
fications айй delay in the development of tho МВ-1 rocket, 


2) During tho initial launch program, an additional loss of time vas 
omperienced because of engins fluctuetion problems not attributed to | 
rocket firings. | 
| 
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SAN 21260 


То: 


Subject: 


10 December 1950 
ЕЕТЫ2-5-1007 
Раде 2 


F. 5. Chanbers, Chief of Contract Administration 
Request for Extension of Convair Test Programs 


22 (Continued) 


Во 


S/N 53-1797 (Continued) 


3) Therefore, it is requested that the contract end date be extended to 


15 May 1957, 


for 
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М. O'laro/G. Ч. Hofelle 
d, Bockman : 
Gabar 

К. Chonoy 
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Ho М. Withee 
Assistant Chief of Engineer ing Flight Test 


Wo Wo Fox 
Senior Project Enginser 
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Е. 102 PO File No 7-79 


R. L, Johnson 
Wy Wy Tox 
Airplane Modifiostion for Speaisl Test Flight Safety Provistona. 


for sors tire Т have bron gonserne- over the carver in wsien мъ һата cullcc әлеу 
Lees handliuc this type of peoble'. Тов Ineivoct Lyought to «y attention by 
your recen wives ie the Say-off an far na 1 gu nennen. 


A mosting wam held with г, Bayless, в, Төле, Mv. Burstein, wm. over, Пе, 
Prophett, T. Withee and myself the next ~orsing aft r I гезмітші your vire. 
The Сто со errived at in this meting clases She rosQonsisility for toe 
nacestity of, ang the acequey of, any special netten to а test ліггізте 
for the fert aefety ûf a specific test xlasion, with tho сарагілеасаі fiiint 
Test section, Іп order to carry oub this топа ПАЖ it viil be пазовая 
Тос un iht fast tos 


2, Goortinate with Design wx Тәөзеісбі roupn аз посеваету to 
Getermine the r ant of the aodifiestion requiret, 


2, Prepare an hee? for abs Bent of tha teak eno cobalt iL 
to the Project Office for approval. 


З. “Bintein tue regecuaTy Liaison caring the позе nnd oy too 
tack ta „Tauro tmt the дәзігеі wdlftection will pertama the 
intop e ! function, 

4. се thnt tno vark ie pregrcssing op 9 e due that із cospatible 

with tho bacio iosi moman schedule. 


Те Projact СЕДов wilt aut 3 tha 3.0.9, whan praponted for approval and 


WELL on Kr hien mts in dicounsiogna volatáng to pmoulons in the asi chance 
afir the section beads vithin the onlin, ovrelopcant, anl Жыры Tost cestions 
sre сото to veaoive а proolex, 


І heartily concur in this deofeioun. Trou my own ‘ays in flight taatins, I did 
not caro to have anyone aise deciding for жа wh^t use and wo nob vefe, 


eot Hs ы ve кон 8, % Fox 
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Мозе 8 Project Office Circulation! 


| 
| 
; F 45 
4 + /53/ 
—— — "m 
NFO. Ф. 
(HEADQUARTERS 1773 
“AIR. MATERIEL COMMAND 
абонирате SON AIR FORCE BASS, OHIO 
›® DEC 5 1355 
55 
Е TO SPEED DELIVERY 
Or YOUR mepty, PLEASE 
ADDRESS COMMUNI. 
DEC 5 1956 CATION то ATTENTION с»: 
Е г PO File No7 /2 MCPYFC( RUZSTG / 10-14) | 
4 JGC/ eat : 
SUPJ4XCT: Contract AF 33(6С0) 592 | 
Model F-102A Airplanes \ 
TM Blight Test Program 


Т." Air Force Plant Representative 
TO: Convair, Divisten of General Dynamics Corporation 


р. 0. Box 1950 
| 3165 Pacific Highway | 
| San Viega 12, California 


| RMF: Convair Letter 6111, dated В June 1956, w/I 


1. It is requested that the Hughes Aircraft Company be invited to 
obccrve, study results, and furnish commenta on the М0-10 environmental 
temperature and vibration surveys. 


2. It is alse requssted trat the contractor submit a complete дере 
crintion of instrumentation to be usod in the vibration survey. For 
example, the type of pick-ups and accelerometers to be used and a brief 
deseriction of data recordin: sand reduction should be furnished, 


2. Required revisions to the subject flight test program are 
attached tc this letter. Engineering approval is granted Convair 
. TIAL Report 20-38-1893, provided these revisions are incorporated 
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“m= CONFIDENTIAL 


CHANGES NFCESSARY ІМ REPORT 20-8-183 


21 May 1956 


зА 


1. Page 3, Group II Tests - Rovise Test 2.01 as follows: "Air Condi- 
tioning and Pressurization." 


2, Page 5, Test 2.01 — Delete entire text and replace with the following; 


a. Air Conditioning and Pressurization 


Purpose 


(1) Demonstrate compliance with the Model Specification and the 
HIAD relative to cockpit temperature and pressure, 


(2) Demonstrate compliance with Hughes requirements for the М0-3 
Electronics and MIL-E-5500 for the remaining electronics, 


Requirements 


(1) An environment for pilota comfort shall be provided over 
the operating range of the airplane. 


(2) Electronic compartments shall be provided with adequate 
cooling to enable the fire control system to operate within its design parameters. 


Procedure 


(1) Perform level flight (immediately after a stand-by condition 
for a hot day) at Military Power (no afterburncr) at lowest practical altitude 
with the Air Conditioning System in the Autonatic Position (set for 209%), The 
duration of flight should be commensurate with the aircraft capability. 

(2) Repeat the above procedure with the Air Conditioning System 
in the No-Fog Position (80°F Duct Control). 

(3) Perform daylight level flights at 35,000 feet and the service 
ceiling of the alreraft at both maximum speed and endurance speed. The Air Con- 
ditioning System should be in the Autcmatic Position (set for 209р) and the 
Canory Defrost System at as high a flow rate as possible commensurate with pilot 
coufort, Each level flight condition should be maintained for а minimum of 
twenty (20) minutes. 


“СТЕ; Phe Windshield Nesa System should be on at all times 
to prevent windshield fogging upon let down, 


(4) At nicht, perform a maximum endurance flight at 36,000 foet 
Î the gervico ceiling of the aircraft with the Air Conditioning System in the 
А. js tic Position (set for 709r) with the Canopy Jofrost System adjusted to pro- 
dao спек Lehne v ture level састецвитефа with pilot comfort. Each level 


_ -- — — рр. 
— ————— 
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—— — — - ————— e. 
— . 


fii'tt condition should be maintained for в шіліпш of twenty (20) nirates. 


NOTE: The Windshield Nesa System should be ор at 311 
tines to prevent windshield fogging upon let down. 


(5) Perform a maximum rate climb out to the service ceiling 
followed by an idle let down from the service ceiling with the Air Conditioning 
System set in the Automatic Position (set for 709%), Do not change the control 
setting once it has been selected. Record data continuously throughout the climb 


and descent, 


NOTE: The Windshield Resa System should be on at all times I 
to prevent windshield fogging upon let down. 4160, 
the Canopy Defrosting System should be adjusted 
during the climb to provide maximun flow 2ommensurate 


with pilot comfort. | 


(6) Inmediately following (5) above and with по adjustment of 
the controls, climb to 20,000 feet and perform a level flight at normal cruise 
snae for ten (10) minutes after which time the cabin pressure should be "dumped 
and ren air admitted to the cabin. Approximately five (5) minutes after "dump- 
ing", the cabin should be re-pressurized. ‘shen cabin pressure is recovered (2 | 
minutes mex imm), a maximum rate of climb to the service ceiling should be 
accomplished, followed by an immediate maximumu rate of descent to 3. L. (lowast 
perrissiblo altitude local terrain allows). | 


Data Requirod 


(1) Record all data specified in the data meysurenents list | 
for Test Item 2.01 | 


(2) Present pilot comments ав to the operation of the cockpit 
Air Conditioning: end Pressurization Systems, 


(3) Precent time histories of cabin and electronics compurtrent 
pregsures, temperatures and airflows and operat nf characteristics for refrizer- 
ation unit end ram air pressure regulator during the various fliglt conditions, | 


3, Page 7, Test 2.02 -. Revise the "Procedure" as follows: ("Ра para- 
тър в in parentheses correspond to those of the СУАС document), 


а, Para;raph (2) = Add the follouin, sentence іс the merasranh: 
Alno, а tect should be conducted with a sunshéda (metal or fabric) placed 
srhtaroximately eighteen (18) inches above the canopy and extending Tror the 
rarbard edge of the windshield to the aft вдез of tne canopy (шау be sorter 
if it ir not practical te shade the cabin conplately".) 
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7 a. V*ZRSSANY IN REPORT ZC-£-183 


21 May 1956 


- 


1. Page 3, Group II Tests - Revise Test 2.01 as follows: "Air Condi- 
tioning and Pressurization." 


2, Page 5, Test 2.01 — Delete entire text and replace with the following: 


a, Air Conditioning and Pressurization 


en er Eee 


Purpose 


(1) Deuonstrate compliance with the Model Specification and the 
HIAD relative to cockpit temperature and pressure. 


(2) Devonstrate compliance with Hughes requirements for the MG-3 
Electronics and MIL-X-5500 for the remaining electronics, 


Requirements 


(1) An environment for pilots comfort shall be provided over 
the operating range of the airplane. 


(2) Electronic compartments shall be provided with adequate 
cooling to enable the fire control system to operate within its design parameters, 


Procedure 


(1) Perform level flight (immediately after a stand-by condition 
for a hot day) at Military Power (по afterburner) at lowest practical altitude 
with the Air Conditioning System in the Automatic Position (set for 7098). Тһе 
duration of flight should be commensurate with the aircraft capability. 


(2) Repeat the above procedure with the Air Conditioning System 
in the No-Fog Position (80°F Duct Control). 


(3) Perform daylight level flights at 35,000 feet and the service 
ceiling of the aircraft at both maximum speed and endurance speed. The Air Con- 
ditioning System should be in the Automatic Position (set for 709Р) and the 
Canopy Defrost System at as high a flow rate аз possible commensurate with pilot 


comfort, Esch level flight condition should be maintained for а minimum of 
twenty (20) minutes, 


“CTE: The windshield Kesa System should be on at all times 
to prevent windshield fogging upon let down, 


(№) At night, perform a maximum endurance flight at 35,000 Росі 
апі tue servicc ceiling of the aireraft with the Air Conditioning System in the 
aut tic "osition (set for 709) vith the Canopy Defrost Syste adjucted vo pro- 


vile а саәберіЗ temperature level cervensurate vith pilot confort, Each level 
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b. add paragraph (3) - An МА-? Ground Air Conditioner shall be used 
to supply ground cooling of the cabin, electronics, and cabin whenever the 
cabin 4з occupied, the electronics arn operated, and the missile bay is "closed" 


and contains missiles (may be dummies). 


с. Paragraph (6) - Add the following: "Ground cooling shall not be 
provided for this test." 


d. Add paragraph (8) — A test shall be conducted during the hotest 
portion of the day to determine how long reverse flow cooling of the electronics 
(by means of the jet pump) during engine operation commensurate with "taxi" and 
"hold power" can be sustained without overheating the electronics with the 
electronics in full operation. This test should be conducted for two situations: 


(1) Just after a simulated three-hour alert with electronica 
operating and being cooled by the MA-7. 


(2) Just after a three-hour (minimum) stand-by condition with 
electronics nonoperating and no cooling being supplied. 


в. Add paragraph (9) ~ During the tests of paragraph 8, the cabin ` 
refrigeration unit shall be operating and supplying cooling air to the cockpit. ` 
The cabin sunshads shall be removed prior to the start of tests of paragraph (8). 


Revise the "Data Required" as follows; (The paragraphs in parentheses correspond 
to those of the CVAC document). 


a. Paragraph (1) — Delete and replace with the following: "Record 
911 data specified in the data measurements list for Test Item 2,02 at fifteen 
(15) minute intervals throughout all tests except that given in paragraphs (8) 
and (9), in which case continuous readings of data will be taken." 


lt, Page 9, Teat 3.01 — Delete the existing text under "Procedure" and 
renlace with the following: 


Procedure 


a, The following atmospheric conditions should prevail: 
(1) Ground Air dew voint 20°F or above. 
(2) Ground air dry bulb 80%F or above. 


у (3) Ambien! air dry bulb temperature at 45,000 feet no warnnr 
than -?09P. 
b. During all testing the Windshield Nesa System should be "ON" ent 


the "Canopy Defrost Systca" adjusted to provide maximum flow commensurata with 
941106 comfort excert as noted. The cabin air conditioning system should be in 


the Autenatic Position (set for 70°F). 

(e, Terform а norral take-off, clirb to the service ceiling of the 
alrerift, operate at maximum endurance for а mininur, ef twenty (20°) minutes oud 
мае гета n вот} deaeent anf landing 


` 


d. Repast teat (c) except that а moxinum rate of descent ond 
Јат. їг." shill be performed. 


e, Perform а normal take-off, clint to the service cell ing of the 
nirernft; operate et maximum endurance for a minimum of twenty (20) minutes. 
After the "cold soak", pull the circuit Lreakar for the electrical power Гог 
Пе left-hand windshield only and make ч let down which sinmlates a moximur 
endurance int down with an engine flome out. 


КОТЕ: Caution should be exercised to assure that the 
power is inferrupted te the left-hand windshield 
only, аз fogging of the de- activated windshield 
may occur. 


f. Repeat brocedures of test (е) except that the Ganopy Defrost 
û tem only should be de-activated prior to let down. 


NOTE: Do not de-aclivate the windsheild Nesa system as tha 
canopy may fog over und the windshield will provide 
only clear vision area fcr landing. 


Procedure: 


а. Dry Air Tests ~ Turn on the rain clearing systen and perform a 
norma] taxi, take-of f, and maximum rate of climb out leaving the system on Гог 
(мо minutes. Continue climb to service ceiling of the aiveraft and perform 
maximum endurance flight For twenty (20) minutes. Conduct a normal rate of 
dearent, turning on the rain clear ing system at 20,000 feet and leaving it on 
thraneh а ПСА uppronch; simulated wave off, ge-around and second GCA appro^ch 
and lr nding. 


b. det ліг Teste ~ If poasitle, fly the airplane in heavy rain (пее 
Te tle 0-4-3 of 10th Elition of the FTAD) and obtain а qualitative evaluitior of 


the rain clear oe syster. This testing can be limited to a series of ОСА 
annronagres іп rain or may he expanded into a more complete series of taxi, 


take-cff's, fly arounds, GCA approaches and landings (weather and time permitting. 


NOTE: Flight simulations of approaches and landings in 
natural tain or behind a water spraying tanker 
are not considered аз acceptable demonstration 
of rain clenring capability, 


А. Page 11, Flight, Tart Item 3,03 - Satisfactory 


7 Page 17 - It is гесоліелдей that ltems 93-98 (Air Temperature at 
pilot) be recorded during Test Item 3.01 if recorder thermocouvle clanrels 
are avedlable, 
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Contract AF33(600)=5912 

Convair, A Division of General Dynamies Corporation 
oan Diego 12, California 

Моде] YPe102, YF9102A and FelO2A Airplanes 

Flight Test Developnent of the Pitch g 

Limiter e Submittal of 


Cormander 
Air Materiel Command 
vight-Patterson Air Force Base, Ohio 


ИСРНЕС (ZSO) 


Air Foree Plant Representative 

San Antonio Air Materiel Area 

Convair, A Division of General Dynamies Corporation 
San Diego 12, California 


(a) Par, Ee2b(9)b of Specification hOlhi 
for Contraet ATP33(600)e59h2 


(А) Convair Confidential Report 2028-531, 
dated 1 November 1956, Flight Test 
Development of the Pitch g Limiter 
for ҮР-102 5/1 53-1780, УР-102А 
S/N 53-1787 and Е-102А 8/1 53-1798 


(B) Confidential DD Form 250 (modified) 
Р.З. #689999 dated 23 November 1956 


Enelosure (А) із submitted for information and release 
eomplianee with requirements of Reference (ә). 
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A Division of General Dynamies Corporation 
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WrightePatterson Air Foree Base, Ohio 23 ا‎ 1956 
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2. It is requested that Contractor be notified of acceptance 
of the enclosed data by returning a сору of Enclosure (В) signed by 
the reesipting officer. 


COUVAIR 
A Division of General Dynamics Corporation 
(San Diego) 


Жа W. Fox 


Senior Project Engineer 
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CONVAIR 
A Division of General Dynamics Corporation 
(San Diego) 
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ТСР/паз 


Contract AF33(600)-59/2 

Convair - А Diviaion of General Dynamics Corporation 
San Diogo 12, California 

Flight Test Instrumentation Report for Ғ-102А Airplanes 
S/N 54-1388, 54-1390, 54-1398, 54-1401 and ТР-102А 
Airplanes 54-1361 and 54-1362 


Commander, Air Materiel Command 
Attention: MCPHIC 
iright-FPatterson Air Force Base, Ohio 


Office of Air Force Plant Representative 

San Antonio Air Materiel Area 

Convair < A Division of General Dynamics Corporation 
San Diego 12, California 


(a) Convair letter 11-2-2434 dated 8 June 1956 


(A) Five (5) copies each of the following Instrumentation 
Specification Reportas 


20-8-246 dated 16 June 1956 Airplans S/N 54-1388 
20-8247 dated 16 June 1956 Airplane S/N 54-1390 
20-8-248 dated 16 June 1956 Airplane S/N 54-1398 
20-6-249 dated 16 June 1956 Airplanes S/N 54-1401 
Z0-8-250 dated 16 June 1956 Airplans 9/N 54-1361 
208-251 dated 16 Juno 1956 Airplens S/N 54-1362 


l. By Reference (a) Contractor submitted a review and roeestimate of the 
F/TF-102 Flight Test program, setting forth instrumentation requirements 
for those airplanes not previously included in the program. 


2, The Instrumentation Reports for subject airplanes are forwarded as 
Inclesure (A) hereto. 


Go А, Calvert 
Е, E. Johnson 
А. Po Higgins 
V. Wo Fox => 3: 
К. С. Pederson 


W. Р. Brown 


CONVAIR 
A Division of General Dynamies Corporation 
(San Diego) 


Chief of Contract Administration 
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Jo J. Alkazin = 3 
Washington Office 


Dayton Office 
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5942-360 Flight Test 


— - 
CONVAIR < SD 
MODEL 8 PROJECT OFFICE 28 January 1955 
Tot H. K, Cheney = Chief Flight Test Engineer 
From We W, Fox 


Subject: Deletion of Specification Compliance Flight Testing | 
from 8-80, 8-82 and 8-90 Airplanes | 


Reference: (а) Memo from H. K, Cheney to М. Ко Fox dated 23 Deo 1954 


(b) Meeting with D. Tempelton, М. Р. Brown, N. W, Reed, 
end 5. M. Swenson on 28 January 1955 


Е. 302 PO File Мо T- ° 


The subject was discussed іп meet ing of Reference (b) and it was: 
determined that. contractual coverage is required to delete further 
apecification compliance flight testing on 8-80, 8-82 and 8-90 air- 
planes, It was determined that Experimental Flight should prepare а 
detail list of items for which specification compliance flight testing 
deviations are required. This list shall be submitted to the ECP board 
for action to obtain the required contractual coverage. 
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We V, Fox | 
Senior Project Engineer 
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TRAINING SECTION | DATE 


ATTENTION ! 


THIS HANDBOOK IS DISTRIBUTED FOR TRAINING AND INFORMA- 
ТІ ОМ PURPOSES ONLY AND MAY BE USED FOR POWER PLANT 
FAMILIARIZATION AND INSTRUCTION. 


FOR OPERATIONAL USE, THE INFORMATION CONTAINED HEREIN 
MUST ВЕ CHECKED AGAINST THE LATEST RELEASES OF APPLICABLE 
CONVAIR BLUEPRINTS, MPS, AND OTHER ENGINEERING PAPER. 


CHECK TO BE SURE THAT THE INFORMATION SOURCE USED REPRISE TS 
THE LATEST RELEASE ON THE SUBJECT, 
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Sheridan Motel 


FIVE MINUTES FROM CENTER OF DAYTON ON ROUTE 4 
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b Е AIR CONDITIONED TELEPHONE IN Every Room 
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leis type afterburner exhaust nozzle. 

: Exhaust nozzle actuating: cylinders. 

‚ Exhaust nozzle actuating cylinder open mon 
. Exhaust nozzle actuating cylinder closed manifold. 
‚ Afterburner intermediate duct. | 
. Afterburner flame holder Не rod bass. 
Afterburner spray bar connection. 
Afterburner fuel nozzle tubes. 

‚ Afterburner fuel manifold. 

. Breather pressurizing tube. 

. Shroud fire seal diaphragm. 

. Afterburner igniter fuel valve. 
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53 
ENGINE ACCESSORIES 
VIEW LOOKING UP 


. Fuel flowmeter. 
. Engine and afterburner fuel supply inlét. 
. Right-hand ignition transformer. 

. Exhaust nozzle actuator control. 

. Fuel pressurizing and dump valve. 

. Exhaust nozzle position switch. 

. Afterburner fuel manifold. supply line. 

. Exhaust nozzle open line. 

. Exhaust nozzle closed line. 

, Exhaust nozzle position switch cables. 


най. 


13. Bleed air ducting (low pressure pneumatic system). 46. Anti-surge bleed governor. ç 
2 14. Anti-surge bleed valve assembly. 47. Fuel tank pressurization line. fitting. 

15. Alternate cooling bleed air duct. 48. Alternate cooling. air valve.. 

16. Engine oil tank. ` 49. Aft enginé mount. 

17. Engine anti-ice air regulator. 50. Shroud cooling air duct check valve. 

18. Engine anti-ice air valve. 51. Left-hand ignition transformer. I 
19. Anti-surge bleed governor temperature. bulb. 52. Fuel-oil cooler. 

20. Thrust mount. | 53. Маш fuel control. 

21. Engine roller. 54, Fuel-oil cooler thermostatic valve. 

22. Air-cil cooler and shroud air inlet duct. 55. Oil low. pressure warning, switch. 

23. Мат fuel control temperature sensing bulb. 56. Fuel low pressure warning swilch. 

24, Air-oil cooler. f | 57. Constant speed drive: unit gear box. 

25, Oil breather pressurizing valve. E 58. Secondary hydraulic pump. 

26. Engine shorter. | 59. Oil tank drain valve. 


27. Primary hydraulic pump. 60. Left-hand forward engine mount. 
28. Engine junction box. Í 61. Accessory drive adapter. 

29; 21 pump and accessory drive housing. 62. Exhaust nozzle control fuel filter. 
30. Constant speed drive unit oil filter. 63. Main oil strainer. | 

31. Fuel pump transfer valve. 64. Igniter fuel valve fuel filter. 


32, 
32. 


2-596 · It 


Afterburner fuel control. 
Engine. and afterburner fuel pump. 


. Flap type afterburner exhaust nozzle. 
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. Exhoust nozzle actuating cylinder closed line. 
. Exhaust nozzle actuating cylinder open: line. 


КЫ 


. Constant speed drive unit oil recirculating valve. 
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CALIBRATION, EXHAUST TEMPERATURE 

INDICATING SYSTEM. | 

о. Disengage ignition circuit breaker оп main wheel 
well circuit breaker panel. Remove electrical powe 
from the aircraft. : 

b. Using engine exhaust temperature testing unit SE 

' 0783, connect unit to 115-volt 60 cycle power source. 

c. Connect a single probe heaterto the test unit; install 
probe heater in extension handle. 


NOTE: 
IT WILL BE ‘NECESSARY FOR A MAN TO CRAWL INTO 
THE TAIL PIPE SECTION OF THE ENGINE, CARE MUST 
BE EXERCISED TO AVOID DAMAGING THE EXHAUST 
NOZZLE SEGMENTS OR FLAPS: 


+ 


SE 0783, ENGINE EXHAUST 
TEMPERATURE TESTING UNIT 


TO 115-VOLT 60-CYCLE 
POWER SUPPLY 


— —  ə g — — ————— ----- - 


‘ENGINE TEMPERATURE 
THERMOCOUPLE (4) = 


. Install а single probe heater on each of the four tail 
pipe temperature probes, in turn, with probe heater 
temperature set at 500°C to 700°C. Allow sufficient 
time for heat to stabilize. | 
е. Make comparison reading between pilot's indicator 
and test unit to see that each temperature probe is 
functioning properly. Replace any temperature 
probe found faulty. 
Е Install four probe heaters оп the four temperature 
probes and connect to test unit with temperature set 
at 500°C to 700°C. 


de mm PROBE HEATER 
p EXTENSION HANDLE 
а), : 


, 


CALIBRATING: 
RESISTOR 


MASTER WARNING 
Ж CONTROL 8OX 
(REF} 

g. Make comporison check between pilot's indicator 
and test unit. Pilot's indicator reading shall be within 
£10°C of test unit indicator. Make adjustment os te- 
quired on calibrating resistor located on the right- 
hand side of the*cockpit above the master Warning 
control box. | ' : 
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GUIDE PIN 


? 
12. 


FUSELAGE Ya Q 
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INTERNAL WRENCHING BOLT 


| : 8-71961-0418 UPPER BOLTS 
TAIL CONE ‚  8-71961-0518 LOWER BOLTS 


COMBINATION SHEAR AND 


GUIDE PIN (4) ACCESS DOOR (4) 
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TAIL CONE REMOVAL. TAIL CONE INSTALLATION. 
°. Open speed brake doors. о. Open speed broke doors. 
b. Position Lockheed truck 205226, with adapter ossem- b. Check condition of rubber seal on fuselage canted 
bly SE 0731 installed, under the tail cone. bulkhead, Replace seal if damaged. 
| с. Place tail cone on truck and position. so that all four 
CAUTION’ combination shear and guide pins enter matching 


Я : Жата д holes іп tail cone simultaneously. 
THE AIRPLANE SHOULD BE STABILIZED BY USE ‘OF WING: d à he f. | aur му i | 


UNDER THE TAIL CONE. by alternately tightening each bolt small amount. 
e. After tail cone is fully drawn up, torque the two 
1/4-inch upper Бак to 75 to. 105 inch-pounds and 


с. Remove four access doors. the two 5/16-inch lower bolts to 140 to 160 inch- 
d. Remove four tail cone attach bolts. pounds. 
€. Rest tail cone on truck and move ай. . f. Removetruckand remove jacks from under airplane. 
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TURNBUCKLE 


ASSEMBLY 
кы 


RIGHT-HAND 
FORWARD ENGINE 


HTTINGA = 


FUSELAGE 


TURNBUCKLE 


ASSEMBLY 
= * 


STRUCTURE 


ENGINE ROLLER 


ENGINE ROLLER 
FITTING 


ROTATED 180° 


EXTENSION RAILS: 
SE 0857-801 AND -802: 


PREPARATION, ENGINE REMOVAL OR INSTALLATION. 
a. Stabilize airplane in level position by jacking. 
b. Remove all engine access covers. 


c Remove fuselage tail cone, if installed, by using truck, . 


Lockheed P/N 205226, and adapter stand SE 0731. 

d. Install engine mount stand extension rail supports, Con- 
voir P/N 8-27026, in fuselage. | 

e. Install engine mount stand extension rails and brackets, 
ЗЕ 0857-801 ond -802 in fuselage of airplane. 

Е Position engine mount stand SE 0635 aft of fuselage. 
Raise stand inner cradle to approximate alignment with 
extension rails in airplane. | | 

а. Roll stand Into correct fore dnd aft position. . 

h, sing mount stand jacks, raise: mount stand to make nec- 
ossary adjustments for alignment with extension rails. 

i. Install rail splice bolts. . 

j. Install draw bar from mount stand to attachment bracket 
on lower flange of engine afterburner section. 

k. For more detailed instructions іп use of mount stond SE 
0635, refer to instruction plate attached to stand. 
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LEFT-HAND FORWARD 
ENGINE FITTING 


ENGINE MOUNT 
STAND SE 0635 ~ 


INSTRUCTION 
| PLATE 
В RAIL 
a / SPUCE = 
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BAR 


MOUNT STAND 
JACK 141 


- AIRPLANE 
JACK (3) 


FUSELAGE ! 
ТАП СОМЕ- 


ADAPTER 5ТАМО 
SE 0721 


(ОСКНЕЕО ТЕУСК 
P/N 205226 
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lc C MOUNT STAND 
ENGINE DRAW DRAW BAR 
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TOP VIEW 
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MAIN WHEEL 8 , 8 3 
WELL (ВЕР) | 


10 3 
BOTTOM VIEW | 


ACCESS TO ENGINE DISCONNECT POINTS: + 


DOOR NO. 1 (STA 458.7). 

Engine thrust mount. 

Electrical disconnect {3). 
DOOR NO. 2 (STA 475.5). 

АН ІН engine support link. 
DOOR NO. 3 (STA 665.0}. 

Tail cone attachment bolt (4). 
DOOR NO. 4 (STA 475.5). 

Aft RH engine support link. 

"DOOR МО. 5 (STA 520.65). 

Engine bleed air ducting. 
DOOR NO. 6 {STA 490.85). 

Oil tank scupper. 
DOOR NO. 7 (STA 458.7). 

Forward RH engine mount. 
DOOR МО. 8 (STA 512.8), 

Fuel tank pressurization line. 

Fuel control! linkage disconnect. 

Fuel low pressure warning switch vent. 


Compressor bleed. governor seal drain. 


Oil tank scupper drain. 

LH hydraulic pump line (3). 

LH hydraulic pump seal drain. 
*Combustion storter pneumatic line. 


* COMBUSTION STARTER IS APPLICABLE ТО F-102A AIRPLANES 
' 53-1816, 1817, 53-1354 AND SUBSEQUENT, AND TF-102A AIR- 
PLANES 53-1358 AND SUBSEQUENT. 


8-594-2С 
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DOOR NO. 9 (STA 560.5). 
Center shroud. drain. 
Forward shroud drain. 
DOOR NO. 10 (STA 505.9). 
Pressure ratio indicator disconnect. 


Fuel pressurization and dump valve drain. 


Combustion chamber drain. 
Afterburner manifold drain. 
Afterburner exhaust nozzle control drain. 
Fuel pump seal drain. 4 
Engine fuel supply line. 
Starter air duct. 
RH hydraulic pump line (3). 
RH hydraulic pump seal drain. 
Constant speed unit oil line (3). 
Constant speed. unit drive shaft. 
Engine air inlet duct drain. 
Oil system breather line. 
“Combustion starter fuel line. 
Combustion starter exhaust duct. 
ACCESS AFTER TAIL CONE. REMOVAL, 
Shroud ай support linkage (4). 
Aft shroud drain. 
Afterburner drain. 


NOTE: DOOR NUMBERING APPLIES TO THIS FIGURE ONLY. 
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AIRPLANE 
STRUCTURE 


. DETAIL OF ENGINE | 
THRUST MOUNT ASSEMBLY 


ENGINE DISCONNECT POINTS. 
Engine thrust mount. 

. Forward mount turnbuckle assembly. (2). 
. Oil tank scupper. 

. Fuel tank pressurization line. 
„Engine bleed air ducting. 

. Pressure ratio indicator disconnect. 

: АЁ engine support link assembly (2). 
Aft shroud support assembly (4). 

‚ Aft shroud drain. 

. Afterburner drain. 

11. Center shroud drain. 

12. Forward shroud drain. 


— . 


13. Fuel pressurization and dump valve drain. 


7 


14. Combustion chamber drain. 
15. Afterburner manifold drain.. 


16. Afterburner exhaust nozzle control drain. 


-ENGINE CROSS-OVER А АТТАСНМЕМТ 
SHAFT BELL CRANK BOLT 13) 


DETAIL OF FUEL CONTROL 
LINKAGE DISCONNECT 


* APPLICABLE ТО F-102A AIRPLANES 53-1816, 1817, 53-1384 AND: SUBSE- 
QUENT, AND TF-102A AIRPLANES 53- 1358. AND. SUBSEQUENT, 


17. Fuel control linkage disconnect. 

*18. Combustion storter fuel line. 

19. Fuel low pressure warning switch vent. 
20. Fuel pump. seal drain. 

21. Engine fuel supply line. 

23. Compressor bleed governor. sol drain. 
24. Starter air duct. 

25. Oil tank scupper drain. 

26. LH hydraulic pump lines (3); RH opposite. 
27. Hydraulic pump seal drain. | 
28. Constant speed drive unit oil fine (3). 
29. Engine oir inlet duct drdin. , 

30. Constant speed unit drive shaft. 

.31. Oil system breother line. 

32. Electrical disconnect (3). 
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ENGINE FUEL 
INLET 


NOTE: 

1. LUBRICATE PACKING, INTERNAL 
COUPLING SURFACES AND 
THREADS WITH PETROLATUM, FED- 
ERAL SPECIFICATION VV-P-236 ON 
ASSEMBLY. 

. TORQUE COUPLINGS ТО. 40 FOOT 
POUNDS; SAFETY WIRE COU- 
PLINGS. 7 


' . OUTER 
SEAL RETAINING COLLAR SLEEVE 


TUBE уо" RING 
RETAINER- 
» SEAL RETAINING 
SUPPLY 


DETAIL OF ENGINE FUEL INLET LINE ATTACHMENT 
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NOTES: 


1. WHEN INSTALLING OR REMOVING ENGINE THRUST MOUNT | 
CLAMP HATVES, KEEP CLAMP HALVES ІМ MATCHED PAIRS. 
EACH PAIR 15 IDENTIFIED BY SERIAL NUMBER. р 

2, ALL ENGINE DISCONNECT POINTS ARE IDENTIFIED BY А 
BAND OF ORANGE PAINT: А 


ENGINE REMOVAL. 

a. Perform all steps of removal procedure preporation. 

b. Insert support wedge SE 0883 between aft end of 
shroud and afterburner for shroud support. 

. Install aft engine roller assemblies SE 0870. 

. Remove thrust mount clamp ond alignment ring on 
right-hand forward mount fitting. 

e. Маке disconnect of all points shown. 

Е Lower engine by loosening mount turnbuckles until 

support rollers rest on removal stand extension rails. 


aon 


: CAUTION 
CONTINUED TURNING OF TURNBUCKLES AFTER SUPPORT 
ROLLERS CONTACT RAILS WILL RESULT IN DAMAGE TO 
STRUCTURE. 


g. Disengage forward mount turnbuckles. 

h. Using hond crank on mount stand, carefully roll en- 
gine out of fuselage ond into position on mount 
stand. д 

ENGINE INSTALLATION. ` 

о. Perform all steps of installation preparation. 

b. Place alignment ring over fuselage portion of thrust 
mount. | ` 

с. Center forward mount turnbuckle barrels between 
eyes and install in fuselage. 

d. Make certain that aft fuselage to engine support 
links are not installed on engine or in fuselage. 
Check to see that all lines and equipment are clear 
for engine installation. 
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ADJUSTMENT 
BOLT 


SEE NOTE 2 


Nur 
RETAINER 


RETAINER 
SCREW (2) 


SEE NOTE 1 

NOTE; 

1. ASSEMBLE MOUNT BEAM. 
BUSHING, NUT, NUT RE- 
TAINER, RETAINER SCREWS, 
AND. SAFETY SCREWS BE- 
FORE INSTALLING ENGINE 
IN AIRPLANE, 

. AFTER POSITIONING OF 
ENGINE HAS BEEN COM- 
PLETED, SAFETY ADJUST. 
MENT BOLT IN EACH 
DIRECTION. 


DETAIL OF ENGINE AFT MOUNT ASSEMBLY — TYPICAL 


e. Roll engine forward on trocks until thrust mount on 
forward right-hand side of engine contacts fuselage 
fitting; use ST 00506 spanner to align thrust mount ` 
to fuselage fitting. 

f. Install.aft fuselage to engine support link assemblies. 

g. Attach forward turnbuckle assemblies to engine; 
adjust turnbuckles until forward removal rollers turn 
free of track. Keep number of turns equa! on turn- 
buckles. | 


h. Adjust aft fuselage to engine support link assem- 


blies until engine is lifted clear of tracks: remove 
tracks, track supports, ond forward and aft engine 


rollers. 


i. Adjust forward right-hand support linkage for ver: 


tical position; adjust forward and aft engihe posi- 
tion until alignment ring positions over engine thrust 
mount. Note number of turns on forward right-hand 
mount turnbuckle necessary for alignment. 

Install clamp assembly over mount ring and secure. 


k. Adjust forward left-hand mount turnbuckle same 


number of turns as noted on right-hand turnbuckle. 
Install fuselage tail cone; adjust aft engine mounts 
to center engine exhaust nozzle: іп fail cone open- 
ing. Remove tail cone. 


m. Install shroud supports, centering shroud around en- 


gine. Remove shroud support blocks and reinstall 
tail: cone. Safety the shroud supports. 


n. Safety wire forward mount support turnbuckles ond | 


aft engine mount adjustment bolts. 


o. Close all shroud openings, make connections ot oll 


engine disconnect points, and install access ponels. 
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REMOVAL, ENGINE AFTERBURNER. 
в. 
b. 


с. 


AFTERBURNER 


Remove engine from airplane. 

Remove aff section of engine shroud, 
Position Lockheed stand number 205226 with аНег- _ 
burner adapter stand SE 0730-801 under engine 
afterburner section. 


LOCKHEED TRUCK 
NUMBER, 205226 


AFTERBURNER 
POSITION INDICATOR 
LINKAGE — 


Е MATE 


d. Disconnect afterburner nozzle position indicator 
linkage (5 places), 4” 


AFTERBURNER 
MATING 
FLANGE 
` 


AFTERBURNER NOZZLE 
AIR ACTUATION TUBES 


e. Disconnect afterburner nozzle air actuation tubes 
at disconnects forward of afterburner mating flange. 


AFTERBURNER ENGINE REMOVAL / 
ADAPTER STAND STAND SE 0635 
SE 0730-803 { 


AFTERBURNER 
MATING FLANGE 


AFTERBURNER 
ATTACHMENT 
BOLTS 


‚ Remove mating flange balts between engine and 
afterburner. 


AFTERBURNER 
ADAPTER STAND 
SE 0730-803 


LOCKHEED TRUCK 
NUMBER 205226 


g. Remove afterburner from engine and retract Lock- 
heed stand. 


INSTALLATION, ENGINE AFTERBURNER. 

a. Installation of the engine afterburner is essentially 
the reverse of removal. Torque mating flange bolts 
to engine monufacturers specifications. 
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EXHAUST NOZZLE POSITION 
INDICATING SYSTEM, RIGGING PROCEDURE. - 
Perform rigging procedure before installing 

engine in airplane. 


POSITION CABLE ATTACHMENT 
AT EXHAUST NOZZLE FOR . 
J57-P-41. ENGINES 


NOZZLE POSITION. 
CABLE A. 


| 
NOZZLE ACTUATING / “И | И COMPENSATING 
CYLINDER: Б / | MPENSATING N | 
TEMPERATURE NOZZLE POSITION / СА \ AT EXHAUST NOZZLE FOR 
COMPENSATING rdi ; J-57-P-23 ENGINES 
CABLE l | 
BRACKET 
ATTACHED 
TÓ. EXHAUST 
NOZZLE DOOR 


а. With exhaust nozzle in closed position, check 
position са е ай attochments for proper instal- 


lation and security. E 
` NOZZLE SHROUD: 


* NOZZLE ACTUATIN 
CYLINDER, 


— TURNBUCKLES RH ANTI-SURGE 
(Ж .  BLEED VALVE {REF 
NOZZLE POSITION К 
САВІЕ CAM — Mem | | 
. "SPRING S7 ` b. Check nozzle position switch assem- 
: = bly and mounting bracket for condi- 
: tion and' security of attachment. 
ко | W : | € Install nozzle position rigging. даде, 
23 INN SE 0947, on switch assembly and 
SWITCH ASSEMBLES Š | е. bracket. Position gage.to the forward 
N 7 > outboard side of the switch mounting 
| > t bracket, and the' clamp portion of the 
gage to the inboard side of the mount- 
ing bracket; tighten gage attachment 
bolts, Do not install rigging pins at this 
time: B 


CAM RIGGING Ма | Z, — 4 
PIN 4 L4 ММ, Ay СЯ | N — 5 
ла NK E. SWITCH PLATE ) ` 
; SPRING NOTES: • F 
- 1. PARTS Of САСЕ ASSEMBLY EXPLODED FOR CLARITY 
ONLY. 
| | | N | 2. RIGGING OF J57-P-41 EXHAUST POSITION INDICAT- 
| -SE 0947-0 al “g, ' : ING SYSTEM SHOWN. USE SE 0947-801 GAGE ASSEM- 


RIGGING. PIN 


CAM 9661 NG 
FIN — 


“CLOSED” 
SWITCH 


( SWITC 
: PLATE = 


0.020-INCH . ; 1 SWITCH “ 
CLEARANCE : ADJUSTMENT PIN 
| SCREWS 
d - 
р 0.020-INCH 
‘CLEARANCE 


“CLOSED” 
SWITCH — 


‘SAFETY TAB’ М SWITCH 
" 4 - ADJUSTMENT 
SCREWS 
= SWITCH ASSEMBLY FOR J57-P-23 ENGINE 


9.9532 


SWITCH PLATE 
RIGGING. 


. Rotate switch plate ond cam clockwise until оа оп 


spring ossemblies is. just relieved. 


. Preload. spring. assemblies by turning switch plate 
and cam one full turn counterclockwise plus. amount 


required to install switch plate and cam rigging pins. 


‚ Connect temperature compensating cable (cable 


that rotates the switch plate assembly). Adjust turn- 
buckle зо Һай pointer оп rigging gage maintains 0° 
reading. 


. Check clearance between tip. of " CLOSED" switch 


operating arm ond switch body. Switch. shall have 
been actuated by the cam and. a clearance of 0.020: 
inch obtained. Switch may be adjusted to obtain 
proper clearance by bending switch safety tabs 


and loosening pivot adjustment screws. After adjust- 


ment, tighten screws. dnd bend tabs. 


h. Remove cam па ріп and allow сат to rotate clock- 


wise until cam is. centered over contact point “ot 
"ОРЕМ" switch actuation arm. Check for 0.020-inch 
clecronce.asin step "а" for "CLOSED" switch. Adjust 
as required to obtain proper clearance. 

Rotate cam countarclockwise and reinstall cam rig 
pin. Holding gage pointer at 0°, remove switch plate 
rig pin. Connect cam assembly actuating cable to 
nozzle position cable; adjust tension so that gage 
pointer maintains 0° reading. 

Safety wire cable turnbuckles and check entire sys- 
tem for security of attachment and safety. Com ond 
switch plate shall remain in the 0° rigged position; 
remove gage assembly. 


After installation of engine inairplane, check nozzle 


position indicator system operation during engine 
ground run. When engine is operating in ofter- 
burning, nozzle indicator shall show "OPEN. ' When 
engine is operating in non-afterburning, indicator 
shall show "CLOSED." 


NOTE 
DIRECTIONAL ARROWS INDICATE ROTATION CALLED 
. FOR IN THE CORRESPONDING PROCEDURAL STEP. 


REMOVAL, COMBUSTION CHAMBER LINERS. 


а. 


b. 


Remove engine from airplane. - | 
Remove engine shroud. 

Disconnect and remove exhaust nozzle position indi- 
cator cables, 


. Disconnect ond remove harness to engine tempera- 


fure thermocouples. f 
Remove turbine reor bearing oil pressure line. 
Remove afterburner fuel supply line. 


Remove. combustion chamber fuel drain lines. 
. Remove ignitér valve fuel nozzle line. 


Remove oil breather pressurizing tube. 
Remove. exhaust nozzle actuator air supply and 
return lines. 


AFTERBURNER’ DIFFUSER 
DUCT IREF) 


— COMBUSTION CHAMBER 
OUTER FRONT CASE 


COMBUSTION CHAMBER 
LINER (BI 


К. Remove nuts securing combustion chamber front atid. 


reor ses, =: 
ear cases NOTE 


DO NOT REMOVE SNAP RINGS: FROM BOLTS: 
|. Remove nuts securing diffuser.case and combustion 
chamber front cose. | 
m. Move fire вес! and front cose aft far enough to 
fully expose combustion chamber liners. Exercise 
саге to preyent front case from contacting liners dur- 
ing cose removal. 


n. Remove spark plugs from No. 4-апа No. 5 combus- 
tion. chamber liners. 


А А, 
COMBUSTION CHAMBER LINER 


SUPPORT BRACKET 


DIFFUSER 
CASE 


LINER SUPPORT 
ATTACHMENT 


BOLT 


COMBUSTION 
CHAMBER LINER: 


* 


= LINER. SUPPORT 
ATTACHMENT 


BOLT 


bracket. 


‘COMBUSTION CHAMBER 
OUTER REAR CASE 


art Сив” 


p. Note location of combustion chamber liners for re- 
installation in original positions. 


_ COMBUSTION 
CHAMBER. OUTER 
FRONT CASE 


DIFFUSER 10 


CASE 


4. Remove combustion chamber liners by moving liners 
aft; carefully pull forward end of liner outward: and 
remove from engine. 


r. Cover all tube and engine openings exposed. during 
removal procedure. 


INSTALLATION, COMBUSTION CHAMBER LINERS. 
a. Installation is essentially the reverse of removal. 


b. Use new seals and gaskets codted with engine oil, 


Specification MIL-L-7808, for installation of equip- 
ment unless otherwise specified. 

c. Install combustion chambers in the following order: 
5, ?, 1, 3, 6, 8, 2, 4. 


NOTE 22222522225 
REFER ТО ENGINE DIRECTIONAL REFERENCES FOR СОМ. 
BUSTION CHAMBER LINER POSITION NUMBERS. 


d. Install liner support‘attachment bolts lubricated with. 
anti-seize compound, Fel- pro С-5; Felt Products Co., 
Chicago, Illinois. 

e. Use dry gasket at forward flange of combustion 
chamber outer cose. Hold in position using melted 
paraffin, Federal Specification VV-W-95, applied by 
brush, while installing outer case: ge 
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F.102A AIRPLANE 


TABLE OF LUBRICANTS AND: KEY TO SYMBOLS 


IDENTIFICATION 
LETTERS 


MIL-G-6711 Graphite, Lubrication, Dry, (Wet mixture; 1 gallon of oil 
to 1 pound of graphite.) : 


Grease, Aircraft and Instruments, Low and High Temperature. 


MIL-G-3278 


MIL-L-4343 Grease, Pneumotic System. 


* 


MIL-L-3545 


Grease, High Temperature Lubricating. 


MIL-G-7118 Grease, Screw and Geor, Low ond High Temperature. 


Li 


GG MIL-G-7187 Grease, Lubricating Graphite. 


GGP MIL-L-7711 Grease, General Purpose Aircraft. 


OGP 


MIL-L-7870 Oil, Lubricating, General Purpose, Low Temperoture. 


OHA MIL-O-5606 Oil, Hydraulic, Petroleum Base. 


CSP MIL-C-5544 Compound, Anti-Seize, Petrolatum. 


SPECIAL 


ROYCO 5N — Най Temperature Grease — Royal Engineering 
Company, Hanover, New Jersey. 
Oil, Lubricating, Gos Turbine, Aircraft High Temperature. 


SPECIAL MIL-L-7808 


FREQUENCY SYMBOLS (INSPECTION PERIODS} 


(2) ` 
PERIODIC MULTIPLE AS SPECIFIED , 
PERIODICS | 


NOTE: 

NUMBER IN. PARENTHESIS ASSOCIATED WITH MULTIPLE PERIODICS SYMBOL DENOTES 

2ND, 3RD, ATH PERIODIC, ЕТС. 

— — SOLID LINE WITH ARROWHEAD INDICATES A SPECIFIC LUBRICATION POINT. 

ee BROKEN LINE WITH ARROWHEAD INDICATES A SPECIFIC LUBRICATION 
POINT, AND THE IDENTICAL POINT ON OTHER ASSEMBLIES.OR PARTS 
NOT ILLUSTRATED. 

---------- BROKEN LINE WITHOUT ARROWHEAD INDICATES LOCALIZED AREA 

REQUIRING LUBRICATION, THE POINT OR POINTS OF WHICH ARE NOT 

SPECIFICALLY SHOWN. 


APPLICATION SYMBOLS 


чао, 


PRESSURE GUN 


й. Y 


Ой. САМ HAND 


1, Constant speed unit driveshaft 
universals and spline fitting 
(3 places). 


2. Engine thrust mount (1 place), ” 


SEE NOTE 2 


* а 


NOTES: 

Y. LUBRICATED AT ASSEMBLY IN ADDITION TO REGULAR FREQUENCY. LUBRICATE MALE 
SPLINE ONLY; DO NOT COMPLETELY FILL SPLINE CAVITY, 

2. АРТ ENGINE MOUNT TURNBUCKLES SHOULD BE REPLACED IF THEY SEIZE. ТУРЫ. 
BUCKLES ARE COATED WITH А BAKED-ON DRY: FILM LUBRICANT, 

3. LUBRICATE THREADS OF FORWARD ENGINE MOUNT TURNBUCKLES AT ASSEMBLY % 
WITH GREASE, SPECIFICATION MIL-G-7187. 


— — -- 


1 же 
; Š — AFT STOP 21 А 


— 
p 2d N | | EQUIPMENT 
ж” VENTILATION — E 
е? SWITCH — = 
N TELEFLEX TELEFLEX CABLE CAM 
CABLE ROD END 
МУЛ STATION — AFT 
, BELL CRANK 
. RIGGING 
PILOT'S f 
THROTTLE с PIN HOLE 
QUADRANT i и 
ene | BRACKET. 
L ` ' x IGNITION 
STATION BUTTON 
163.20 (REF) 
МІСЕОРНӘМЕ 


THROTTLE CONTROL SYSTEM RIGGING, Р ВЕТА FUEL CONTROL 
Steps "a" through "Г. may be rigged before instal- 4 CROSS-OVER P" N 
SHAFT 4 


lotion of engine in airplane. қ 
CAUTION | 
OPERATION OF FUEL CONTROL WITHOUT FUEL PRESSURE f ; 
"ON" OR WITHOUT THE ENGINE OPERATING MUST BE Е 


KEPT TO AN ABSOLUTE MINIMUM, FUEL CONTROL MAY / 


NOT BE MOVED THROUGH ITS OPERATING REGIME / Р 
MORE THAN FIVE TIMES: WITHOUT INJURY TO FUEL SEALS : 1 
AND MECHANISMS. | : а 
STATION 
p 509.30 
AFTERBURNER’ 


SHUT-OFF VALVE 
TELEFLEX CABLE STRUCTURE 


INSTALLATION 8 


ELECTRONICS 


Wu — AFTERBURNER 2 BUTTON 
= (REF) 


ADJUSTABLE 
STOPS 


c. Back off adjustable stops and. install rigging pin. in 
bell crank at station 509.30. Adjust rod erids on tele- 
flex linkage at throttle bell crank {see detail "A") and 
at station 509.30 as required to install linkage bolts. 
This rigs the ай crank at station 509.30 in the "OFF" 
overtravel position. Remove rigging pins. 


"TAKE-OFF" 
ADJUSTABLE 


STOP 
| . THROTTLE 
STOP Q / : CONTROL 
ADJUSTMENT, LEVER 
SCREWS 
| АА mori 
QUADRANT 


THROTTLE 
LEVER TRIGGER 


TELEFLEX 


T CABLE 
TELEFLEX CABLE : 
ROD END ' 


"OFF" POSITION 
STOP 


THROTTLE 
"QUADRANT RIGGING 
„ FRAME PIN HOLE 


STARTER - 
SWITCH 


BELL CRANK 
STOP ADJUSTMENT 
'SCREWS 


a. Back off adjustable stops af "OFF" and “TAKE-OFF” 
positions on throtile quadrant. See detail "C" for 
"OFF" adjustable stop. „|: 

b. Instoll rigging pin between bell crank and frame of 
throttle quadrant, This rigs the throttle in the "OFF" 
position, | 


d. With throttle lever in “OFF” position, move lever out- 
board to "START" position; listen for sta rter sich to 
actuate. Move throttle lever back to "OFF" position. 


8-59-18 i ` n 


e. Move throttle lever forward from "OFF" position FUEL CONTROL 
QUADRANT 


until it is within 0.05 to 0.16-inch from quadrant 
curved plate “IDLE” stop. Check aft bell crank at 
station 509.30 for 11°(+2°, —0°) from" OFF" over- 
travel position. See detail. “С” for "IDLE" stop. 
f. Move throttle lever forward 30° from throttle "OFF" 
position. Check aft bell crank for 22" rotation from 
"OFF" overtravel position. Adjust landing geor ENGINE CROSS- 
warning light switch in quadrant so switch actuates OVER SHAFT 
when throttle lever is 30° {1°} from throttle "OFF" 
position. See detail "H" for landing gear switch. | 
8. Move throttle lever forward until 100% ог "МИ : 
POWER" is reached, 80° forward of throttle "OFF" — 4 оет 
position. Check aft bell crank for 54° (+25, —0°): | | | 
rotation from "OFF" overtravel position. ‘ 
h. Depress throttle lever trigger and move throtile ) ADJUSTABLE 
lever to “TAKE-OFF” position, 94° forward of "OFF" LINK: ROD 
position. Check aft crank for 62:1/2°(+0°, —2°) from ч | 
"OFF" overtravel position. — . | Í 
i. Move throttle lever outboard’ to "AFTERBURNER" 


regime and retard throttle until it is within 0.05 to AFTERBURNER 


0.16-inch of “AFTERBURNER” aft stop on quadrant See ЧАП اة‎ 
curved plote. Check ай bell crank for 39° (+2”) ; 4% 
travel from "OFF" overtravel ‘position, | ). д ) 18° TO 20° 
' Й | +) — ' А а“ 
NOTE: | E | m N 
1. STEPS ЗЕ" TO "I" {INCL} ARE APPLICABLE 7 ` "бл HORIZONTAL 


TO F-102A AIRPLANES ONLY. 


k. Rotate ofterburner shut-off valve until valve is in 
detent. Install valve lever 18° to 20° above hori- 
zontal, 

Hold shut-off volve in detent. Move engine control 
shaft to 40° to 41° from "OFF" position; hold set- 
ting and adjust link rod between shut-off valve and 
bell crank on engine cross-over shaft. 

. After engine is.installed, set fuel control on engine 
against "OFF" stop on control. Sae detail "D." 


“TAKE-OFF” 
STOP j FUEL CONTROL 
< QUADRANT 
SERRATED 
ADJUSTMENT 


Nap 52) 2 | 
ENGINE CROSS- 
` OVER SHAFT 


| On engine, tig afterburner shut-off valve by rotat- ; 
ing fuel control quadrant shaft to the "OFF" position. 
Mount fuel contro! shoff lever 24° to 26° forward 
of vertical, pointed ‘downward. ' . 


2 ене АТТАСНМЕМТ 


SCREW (3) 


п. Insfall rigging pin. in bell crank at station 509.30 
[see detail "B"), Connect inboard end of idler 
torque tube to engine cross-over shaft. If holes do 
not line up, remove: rigging pin from bell crank and 
adjust aft teleflex cable rod end until holes align. 


А 
N 
N 
қ 
^ 
№ | i 
А 
N 
> 


1.3917 С 


ELECTRONICS EQUIPMENT, 
GROUND COOLING SWITCH— 


STATION 
509.30 
RIGGING PIN 
HOLE 


TAKE-OFF" POSITION 


: ! | STOP BOLT 


"OFF" POSITION STOP BOLT 


Move throttle lever slowly forward to lk; 
then back till "OFF" position stop оп fuel control 
makes contact. Adjust stop at bell crank (station 
509.30) until stop bolt is 0.030-inch: from bell crank. 


Adjust pilot's throttle quadrant stop 0.050 to. 


0.160-inch aft of throttle lever. See detail "C." 


. Move throttle lever slowly forward until full’ throttle 


or “TAKE-OFF" stop on fuel contral is contacted. 
Adjust pilot's throttle quadrant "TAKE-OFF" stop 
0.050 to 0.160-inch forward of throttle lever. See 


detail "A." Adjust stop at bell crank (station . 
509.30! until stop bolt is 0.030-inch from bell crank. 


. Rig electronic. equipment ground cooling switch as 


8.391-2С 


follows: 

1. Rotate aft throttle bellcrank (station 509.30) 
15-1/2° (40°; —1°) from the "OFF" overtravel 
position (—2°) as indicated on the fuel contro! 
quadrant 

. Loosen screws "А" and B, ond using bolts 
"C" and "D" move switch downward until 
switch actuates on bellerank cam. . 

. Using bolts "C" and "D" move switch upward 
just enough to cause switch to deactuote; tighten 
screws "A" and "B." 

. Rotate aff throttle bellerank (station 509.30) 
toward: "OFF" position. Switch shall actuate ot 
15-1/2° (40°, —2-1/2°) from the "OFF" over- 
travel position (—2°) as indicated on the fuel 
control quadrant. 


NOTE 
IF SUFFICIENT ADJUSTMENT CAN МОТ BE OBTAINED ВУ 
MOVING SWITCH. UP OR DOWN FROM CAM, MOVE 
SWITCH PARALLEL TO САМ BY LOOSENING SCREWS “E” 
AND "Е." 


5. Advance throttle; switch shall deactivate at 
15-1/2% (+0°, —2-1/2°) from the "OFF" over- 
travel position. | 


-- 


. Slowly retard throttle lever and check fuel control 


quadrant readings with throttle lever at the follow- 
ing positions: | 


1. “AFTERBURNER. OFF” stop 39% (62°) 
2. “IDLE” stop 11% (+2°, —1°) 
3. "OFF" stop .. -2" 


. Slowly advance throttle lever and check fuel con- 


trol quadrant readings with throttle lever at the 
following positions: 


1. "IDLE" 11° {+2°, —1°) 
2. "FULL MIL POWER" 54° (42*, —0*) 
3. "TAKE-OFF" 62-1/2° (+0°, —2*) 


. Operating force measured at a point on the throttle 


control lever six inches from pivot shall not exceed 
7-1/2 pounds ot any throttle seHing with fuel pressure 
"ON" or the engine running. 


ANTI-CREEP 


DEVICE 


М L 
М шет 


ons GEAR 


„ WARNING SWITCH 


1. DETAIL "H" AND STEPS "U" AND "У" APPLICABLE 
TO F-102A AIRPLANES: ONLY. 


u. Anti-creep device in-throttle quadrant shall not slip 


with a maximum torque of 60 inch-pounds applied 
at quadrant pivot shaft. 


v. Safety all linkage bolts, adjustment points and stops; 


remove all rigging pins. 


w. Conduct operational check for actuation point of 


ofterburner mechanical fuel shutoff valve as follows: 

1. Prepare engine and airplane for ground run. 

2. Start. engine. Refer to engine ground run 
procedure. 

3. Advance throttle to full "MIL POWER," then 
to afterburning. 

4. Open afterburner power circuit breaker. 

5. Retard throttle to minimum power position in 
afterburning sector of throttle quadrant; after: 

burning shall continue. 

6. Move throttle lever inboard to "MIL POWER" 
range; retard throttle to “IDLE.” 

7. Afterburning shall cease when aft edge of 
throttle lever is 1/16-inch aft of minimum power 
position in afterburning sector ond when fuel 
control quadrant pointer indicates between 
33° and 35°. 

B. Lengthen rod between afterburner shut-off 

valve and engine crossover shaft bell crank 
to cause valve to cut off fuel at a higher 
percentage of power. Shorten rod to cause 
valve to cut off fuel at o lower percentage 
of power. 

9. Shut off engine. 


- - .- -- ت ت -———- C‏ » 


IRREVERSIBLE 
MECHANISM 


© 


LINKAGE ROD 
TO INSTRUCTOR 
BELL CRANK 


LINKAGE ROD 
TO STUDENT ^ 
BELL CRANK 


THROTTLE CONTROL SYSTEM RIGGING. 
Starting ond ignition provisions are installed in 
the student throttle quadrant only. 


CAUTION ' 


OPERATION OF FUEL: CONTROL WITHOUT FUEL PRESSURE 
"ON" OR WITHOUT THE ENGINE OPERATING MUST BE 
KEPT TO AN ABSOLUTE MINIMUM, FUEL CONTROL MAY 
NOT BE MOVED THROUGH ITS OPERATING REGIME 
MORE THAN FIVE TIMES: WITHOUT INJURY TO FUEL SEALS 
AND MECHANISMS. 


(тз 


5) 


LINKAGE ROD Ñ 
TO. INSTRUCTOR ; < 


TELEFLEX 
CABLE 


RIGGING 
PIN HOLE 


BELL CRANK 
BELOW 
INSTRUCTOR 


D STUDENT QUADRANT SHOWN MICROPHONE 


INSTRUCTOR QUADRANT OPPOSITE | BUTTON (REF) 


IGNITION SPEED BRAKE 
CONTROL SWITCH 


wae 


LINKAGE ROD 
TO STUDENT 
QUADRANT 


“AFTERBURNER” 
AFF STOP 


“TAKE-OFF” 


RIGGING 
ADJUSTABLE a THROTTLE | 
STOP 64 | ^ CONTROL PIN HOLE 
BELL CRANK | 
BELOW L3 
STUDENT 
QUADRANT 


RIGGING 
! РІМ HOLE 


THROTTLE 2 


QUADRANT LINKAGE 
FRAME ROD, 


b. Insert rigging pins in hell crank arid support assembly 
located below student quadrant, in bell crank and 
support assembly locoted below instructor quad- 

rant, and in long bell cronk on irreversible mech- 

anism and its frame located on cockpit floor, LH side. 


а. Back off throtle lever odjustablé stops at the "OFF" 
and "TAKE-OFF" positions on both throttle quadrants. 
See detail “О” for “OFF” adjustable stop. : 


1501.14 


4 => 
E 


а! 


. d я 6 
с. Position both throttle control levers so that index 


arrows on lever grips are lined up with "OFF" index h. Move throttle lever forward 30° from throttle “OFF” 


9.90125 


mark оп quadrant cover plate within 0.00 inch for- 


ward. and 0.05 inch aft of index mark. Adjust and 


connect all linkage rods. 


Set cockpit quadrants "OFF" stop 0.05 to 0.16-inch 


ah of throttle lever. 


` - 2 7 г 
| | / AFT 
TELEFLEX ` 7 э СВАМК 


RIGGING 
PIN HOLE 


“ADJUSTABLE 
STOPS 


е. Bock off adjustable stops and install rigging pin in ` 
bell cron at station 509.30. Adjust rod ends оп. 


teleflex linkage at irreversible mechanism (see detail 
"B") and а! station 509.30 as required to install 
linkage bolts. This rigs the ай crank at station 
509.30 in the "OFF" overtravel position. Remove all 


rigging pins. 


“AFTERBURNER” THROTTLE LEVER 
AFT STOP TRIGGER, 


№. 


ANE “OFF 
RC 


— STOP 
@ 


Pa 


STARTER ADJUSTMENT 
SWITCH . SCREWS 


Е With throttle levers т "OFF" position, move student 


lever outboard to "START"; listen for starter switch 
to actuate. Force required to move throttle lever to 
"START" shall Бе 5 (#1) pounds. Lever shall return 
to "OFF" position when released. 


Move throttle lever forward from "ОРЕ" position 


until it is within 0.05 to 0.16 inch from quadrant 
curved plate “IDLE” stop. Check aft bell crank at 
station 509.30 ond bell crank on irreversible mech- 
anism for 11° (+2°, —1^) rotation from "OFF" posi- 
lion. See detail "D" for idle stop. 


position. Check ай bell crank at station, 509.30 and 


belt crank. at irreversible mechanism for 22° (+2“, 
—2-1/2^Y rotation from "OFF" position. 


LANDING GEAR 
WARNING SWITCH 


On airplanes 53-1351 end 1352, adjust landing gear 
warning switch in student quadrant to deactuate 
when throttle lever is 30% (X1?! from throttle "OFF" 
position. 


Move throttle lever forward until 100% or "MIL 
POWER" cutout in quadrant curved plate is соп- 
tacted 80° forward of throttle "OFF" position. 
Check aft bell crank at station 509.30 and long 
bell crank on irreversible mechanism for 54° (+2“, 
-0%) rotation from “OFF” position. On airplanes 
53-1353 and subsequent, adjust landing gear Warn- 
ing switch to deactuate the moment the “MIL 
POWER" stop is contacted. 

Depress throttle lever trigger and move throttle 


| lever to “TAKE-OFF” position, 94° forward of "OFF" 


position. Check aft crank at station 509.30 ond long 
beil crank on irreversible mechanism for 64-1/2° 
{+0°, —2°) rotation from "OFF" position. Adjust 
throttle quadrant “TAKE-OFF” stops 0.05 to 0.16 
inch forward of throttle lever. | 
Move throttle lever outboard to “AFTERBURNER'' 
regime and retard throttle until it is within 0.05 to 
0.16 inch of "AFTERBURNER" oft stop on quadran} 
curved plate. Check oft bell crank at station 509.30 
and long bell crank on irreversible mechanism for 
39% (#2“) rotation from "OFF" position. 


. The irreversible mechanism shall prevent power ° 


lever movement when a force of 10 pounds is 
opplied to the long bell crank in either direction. 


. Refer to Figure 3-2, detail "D" to "С" (incl), steps 


"e" to "t" (incl), апа step "w" to complete the rigging 
procedure. 


о. Ploce instructor's throttle lever in "AFTERBURNING."' 


Pull aft on student's throttle lever until instructor's 
lever is forced out of "AFTERBURNING." Place 
student's throttle lever in " AFTERBURNING." Pull oft 
on instructor's throttle lever until student's lever is 
forced out of "AFTERBURNING."' 


. Safety oll linkage bolts, adjustment points and stops; 


remove all rigging pins. 


22. 


митата: 
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VIEW LOOKING UP 
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REMOVAL, MAIN FUEL CONTROL. | ? у 
а. Reghove engine from airplane. . 


CAPILLARY 
TUBE 


TEMPERATURE FWp КА 
BULB = 7 


| | | 
b. Remove. attachment bolts and remove: fuel control 
temperature bulb from engine compressor inlet case. 
Install protective cover dver temperature bulb. _, 
c. Remove clips holding temperature bulb capillary 
tube to engine. | у 
CAUTION r 
DO NOT BEND OR KINK CAPILLARY TUBE WHEN REMOV- 
ING FUEL CONTROL. EXERCISE CARE IN HANDLING BULB 
TO PREVENT BREAKAGE, 
" š JS E] 
[ ` Ы 
Ө FUEL CONTROL š THROTTLE CAPILLARY M | ^ METERED FUEL OUTLET 
LOCK RING CONTROL | EM "ne. ЖЕ P id "LS 
‚ LINK ROD % 0 
OIL PUMP AND 
ACCESSORY DRIVE TO FUEL PRESSURIZATION 
HOUSING AND DUMP VALVE 
! {REF} 
COMPRESSOR 
DISCHARGE 
PRESSURE 
` FUEL RETURN 
TO TRANSFER 
LOCKING RING- | А FUEL INLET | | VALY 
LOCK BOLT SEAL DRAIN FUEL INLET SCREEN ACCESS (REF) ELECTRICAL HARNESS ^ 
E ° 
d. Disconnect throttle control link rod. |. Cut safety on fuel control lock ring lock bolt. Loosen j 
e. Discorinect electrical harness at motor actuator. lock bolt until boli begins to snug up; tap head of 
Е, Remove regulator fuel inlet line. bolt until bolt becomes loose, Repeat process until 
g. Remove line to fuel pressurization and dump valve. lock. ring is free of accessory drive housing flange.. 
h. Remove campressor discharge pressure line. m. Move fuel control assembly aft and remove from 
i. Remove line to fuel transfer valve. . engine. Cap all openings in tubes and accessories. 
| Remove seo! drain line. я 
k. Disconnect meter fuel outlet line. INSTALLATION, MAIN FUEL CONTROL. 
* кат . а. Installation is essentially the reverse of removal. 
' PROVIDE SUPPORT FOR FUEL. CONTROL ASSEMBLY Coat all seals and gaskets with engine lubricating 
BEFORE LOOSENING LOCKING RING, oil prior to instollation.. : 


REMOVAL, MAIN FUEL CONTROL INLET FILTER. , 

а. Open engine accessory compartment LH access 
door. 

b. Cut safety on inlet filter retaining plug; move plug. 

с. Remove filter. 

INSTALLATION, MAIN FUEL CONTROL INLET FILTER. 

а. Installation. is essentially the reverse of removal. 

b. Use new "О" ring seal when installing. retaining 

plug. 
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REMOVAL, MAIN FUEL CONTROL SERVO FILTER. 
o. The removol and installation procedure is the same 
a5 the procedure in detail "A." 


REMOVAL, FUEL PRESSURIZATION AND 
DUMP VALVE FILTER. | : 
a. Open engine accessory compartment LH access 
door. 
b. Cut safety on filter retaining plug. Plug is located on 
LH side of unil. 
c. Remove retaining plug and filter. 


INSTALLATION, FUEL PRESSURIZATION AND 
DUMP VALVE FILTER. 

a. Installation is essentially the reverse of removal. 
b. Use new "O" ring seal when installing plug. 


t 


REMOVAL, FUEL PUMP FILTER. 

о. Open engine accessory compartment RH access % 
door. 

b. Cut safety and remove access plate retaining bolts 
(41. 

с. Remove occess plate and filter. 


INSTALLATION, FUEL PUMP FILTER. 
a. Installation is essentially the reverse of removal. 
b. Use new seal when instafling access plate. 


REMOVAL, FUEL-OIL COOLER. 
o. Remove engine from airplane. 


COOLER ATTACHMENT 


BRACKET 


COOLER OIL 
DRAIN PLUG 


THERMOSTATIC 
CONTROL VALVE 
(REF) 
FUEL "OUT" 5 
ИМЕ 


: Remove ‘plug and drain oil from cooler. 


Disconnect oil inlet and return lines et cooler by- ` 


. pass valve; cover tube and valve openings. 
. Disconnect fuel "IN" and "OUT" lines at lower aft 
corner of cooler; droin fuel. 


. Remove attachment bolts: from forward and oft 


attachment brackets; remove cooler. 


INSTALLATION, FUEL-OIL COOLER. | 
a. Installation is essentially the reverse of removal, 
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REMOVAL, FUEL LOW WARNING SWITCH. | 
a. Open engine accessory compartment left-hand ас- 
cess door ta доп access to switch. 


SWITCH-BRACKET 
ATTACHMENT 


| | FUEL PRESSURE 
| | SENSING LINE 
'LECTRICAL i UNE 


‚ HARNESS, 


‚ Disconnect fuel pressure sénsing line; cap tube and 
switch openings. 

. Disconnect drain line. 

‚ Cut safety wire ond remove electrical harness. 

. Cut safety and remove three switch assembly attach- 
ment bolts; remove switch and bracket assembly. 

. Cut safety and remove attachment screws; remove 
switch from bracket. 


INSTALLATION, FUEL LOW WARNING SWITCH. 
a. Installation is essentially the reverse of removal. 


REMOVAL, FUEL FLOWMETER. 
Open engine accessory compartment right-hand 
access door to gain access to fuel flowmeter. 
ATTACHMENT 
BOLTS [3] 
FUEL "Ойт" 
E 
| 
ELECTRICAL 
_ HARNESS 
: . woe 
pum "IN" 
LINE 

. Remove electrical power from oirplone; have fire 
fighting equipment available. 

. Place drain receptacle under flowmeter. 

‚ Disconnect electrical harness. | 

Cut safety and remove fuel "IN" апа "OUT" lines. 
Allow fuel to drain into receptacle. 

. Cut safety and remove three flowmeter attachment 
bolts; remove flowmeter. Cap all flowmeter and line 
openings. 

INSTALLATION, FUEL FLOWMETER. 


a. Installation of the fuel flowmeter is essentially the 
reverse of removal. | 


- 
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REMOVAL, FUEL PRESSURIZATION AND 

DUMP VALVE. : 

o. Place fuel tonk shut-off valves in "OFF" position. 
Remove all electrical power from airplane. 


FLEXIBLE DRAIN ` 
« LINE 


yn 


VALVE 
ATTACHMENT | 
BOLTS 


=i... 


(b 


. Open engine ассё55огу compartment left and right 
access doors. mm 

ı Remove line connecting dump valve to fuel-oil cooler. 

‚ Disconnect flexible. drain hose connected ot bottom 
of dump valve. 


Cut safety ond. disconnect two tubes between dump. 


valve and main fue! control; remove tubes. 
. Cut safety and remove three bolts holding valve 
assembly to engine case; remove valve assembly. 
. Cap all lines and valve assembly openings. 


INSTALLATION, FUEL PRESSURIZATION AND 


' DUMP VALVE. 


a. Installation is essentially the reverse of removal. Use 
new seals, coated with engine lubricating oil, on 
ossembly. | | 

CAUTION 
EXERCISE CARE WHEN INSTALLING VALVE ASSEMBLY е 


TO PREVENT DAMAGE ОР. MISALIGNMENT, OF MATING 
FLANGE GASKET. i ' | 


( ` 


AFTERBURNER FUEL PUMP. 


REMOVAL—ENGINE AND 


g. Open engine accessory compartment left and 
right access doors. n 
b. Remove right-hand ignition fransformer. 


0 RETURN’ 
AROM AFTERBURNER 


MANUAL SHUT-OFF 
VALVE 


RETURN 
FROM MAIN 


FUEL CONTROL — (6 


n А 
RETURN FROM 
‚ EXHAUST NOZZLE 
ACTUATOR CONTROL 
4J57-P.41 ENGINES 
ONLY | 
RETURN 
FROM AFTERBURNER “ 
FUEL CONTROL, 


- — 


⁄ RN 
өлен, A IAE 
S / C . me 
т d 77 ` 


— — 


|74 


L A 

= RETURN 
f ANS вом MAIN 
LAS FUEL CONTROL 


1 


ELECTRICAL 
HARNESS 


AFTERBURNER 
MOTOR. ACTUATOR: 
(REFI 
FUEL PUMP — 
TRANSFER VALVE. — | 
Ё PRESSURÉ 
TO MAIN. 
FUEL CONTROL 


c. Disconnect both ends of pressure tube. and relurn 
tube. between tronsfer valve and afterburner fuel 
control; remove tubes. 

d. Disconnect two tubes between tronsfer valve and 
main fuel control; remove tubes, 

е. Remove:tube between exhaust nozzle control and 
fuel pump. : | | 

f. Remove tube between transfer valve and exhaust 
nozzle control. . 

g. Remove main fuel control-to-fuel pump drain tube. 

h. Remove eleciricol harness from afterburner motor 

“actuator, ` 

i. Disconnect moin fuel inlet at pump. 

i Disconnect fuel pump seol drain. | 

k. Disconnect line to afterburner monuol shut-off valve. 
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GNGINE AND 
AFTERBURNER 
FUEL PUMP ОП PUMP AND 

ACCESSORY DRIVE 
HOUSING {REF} 
FUEL PUMP 
LOCKING 
RING 


SEAL 
DRA 


FUEL PUMP 
STRAINER . 
ACCESS (REF) 


LOCKING. RING 


таи? LOCK BOLT 


PRESSURE 
TO EXHAUST NOZZLE 
ACTUATOR CONTROL 
4457. p. 40 ENGINES 
ONLY) 


+ 


FUEL TRANSFER 
VALVE ATTACHMENT 


BOLT te) ; 
| МОТЕ 
PROVIDE SUPPORT FOR FUEL PUMP ASSEMBLY BEFORE 
LOOSENING LOCKING RING. š 


l. Cut sofety and loosen locking ring lock bolt until 
bolt begins to snug up; tap head of bolt until bolt 
becomes loose, Repeat process until locking ring is 
free of accessory: drive housing flanges. 

m. Move pump assembly: aft and remove from engine. 
Cap all openings іп tubes and accessories. 


INSTALLATION — ENGINE AND 
AFTERBURNER FUEL PUMP. | 
a. Installation is essentially the reverse of removal. 
` Coat all seals and gaskets with engine lubricating 
oil prior to installation. 
і NOTE 


TRANSFER VALVE MAY BE REMOVED BY REMOVING SIX 
ATTACHMENS BOLTS AND REMOVING YALVE. 
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REMOVAL, AFTERBURNER FUEL CONTROL 

FILTERS. at 

о. Remove engine from airplane. 

b. Cut safety and remove filter access plug. 

c. Remove filter element and flush ott cavity with 
naphtha, Federal Specification P-S-661. 


INSTALLATION, AFTERBURNER FUEL CONTROL 

FILTER (2). 

a. Install new filter element. с 

b. Install access plug using new "O" ring seal; lock- 
wire plug. 


ә 
REMOVAL, AFTERBURNER FUEL. CONTROL 
SENSING LINE FILTER. 


APPLICABLE TO J57-P-41 ENGINES ONLY. 


a, Remove engine from airplane. 
b. Cut safety and disconnect line at filter receptacle. 
с. Remove adapter fitting. 

d. Using 3/16 inch Allen wrench, remove Filter. 


INSTALLATION, AFTERBURNING FUEL 
CONTROL SENSING LINE FILTER. 


a, Installation is essentially the reverse of removal. 
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AFTERBURNER IGNITER CONTROL FUEL FILTER 


EXHAUST NOZZLE ACTUATOR CONTROL 
FUEL FILTER 


REMOVAL, AFTERBURNER IGNITER CONTROL 
AND EXHAUST NOZZLE ACTUATOR CONTROL 
FUEL FILTERS. 
NOTE 
DETAIL "E^ LOCATION APPLICABLE ТО J57-P-41 ENGINES 
PRIOR TO SERIAL NO. 604213 ONLY. DETAIL "F" LOCA- 
TION APPLICABLE TO J57-P-41 ENGINE SERIAL NO. 
404213 AND SUBSEQUENT ONLY. 


a, Remove engine from airplane. 

b. Cut lock wire ond unscrew filter receptacle. 

c. Remove filter and flush cavity using naphtha, Federal 
Specification P-S-661. 

INSTALLATION, AFTERBURNER IGNITER 

CONTROL AND EXHAUST NOZZLE ACTUATOR 

CONTROL FUEL FILTERS. 

a. Installation is essentially the reverse of removal 
except use new filter element. 
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: (9 REMOVAL, AFTERBURNER IGNITER CONTROL. 

‚ Remove engine from airplane. 

. Disconnect fuel inlet tube. 

. Disconnect fuel outlet tube. 

. Disconnect fuel drain tube. 

‚ Cut safety and remove three igniter колго! aitach- 
ment bolts, 

. Remove valve from engine; cap all tube ad valve 
openings. 


INSTALLATION, AFTERBURNER IGNITER CONTROL. 
а. Installation is essentially the reverse of removal. 


FUEL OUTLET 
TO COMBUSTION 
CHAMBER 


ATTACHMENT 
BOLT (3) yO 


PISTON ROD EXHAUST NOZZLE 
(9 SAFETY WIRE Доре ИМЕ — 


ACTUATING С) 
CYLINDER 


ACTUATING CYLINDER, 


NOZZLE 
“CLOSED 


MANIFOLD” 


REMOVAL, IRIS TYPE EXHAUST NOZZLE 2 
i 5 @ 


5 


а. Remove engine from oirplone. 


b. Remove engine shroud af? section. УА EXHAUST NOZZLE 


‘OPEN 
NOTE 
WHEN REMOVING CYLINDER WITH AFTERBURNER POSI- 
TION CABLES ATTACHED, FIRST DISCONNECT CABLES 
AND REMOVE CABLE ATTACHMENTS ON CYLINDER, 


А Disconnect exhaust nozzle "OPEN" line ot actuot- 
ing cylinder, ° 
. Disconnect exhaust nozzle "CLOSED" line с! octual- 
ing cylinder. 
. Cul and remove safety between piston rod and rbd 
end. 


REMOVAL, FLAP TYPE EXHAUST NOZZLE 
ACTUATING CYLINDER. 

. Accomplish step "a," "b," and NOTE of detail "D." 
477. b. Remove engine exhaust nozzle fairing. 

. Measure amount of threads exposed on actuating 
cylinder piston rod о! attachment to rod end, Note 
méasurement for installation of new cylinder. 

. Unscrew actuating cylinder piston rod from rod end 
by backing off jam nut until bottomed. 

. Disconnect air line (2) from forward end of actu- 
ating cylinder. 

. Remove air line: adopter (2) from forward end of 
actuating cylinder; remove actuating cylinder. 


INSTALLATION, FLAP TYPE EXHAUST NOZZLE 
ACTUATING CYLINDER. ' 
| a. Installation of the exhaust nozzle actuating cylinder 
is essentially the reverse of removal. 4 
b. When installing cylinder piston rod to rod end, 
adjust to measurement taken i in step d“ of removal 
procedure. 


1708.28 


d и. 


LINE : “OPEN MANIFOLD’: 


f. Remove attachment boll at forward end of actuat- 
ing cylinder. 

g. Loosen rod end from piston rod; remove cylinder 
assembly from afterburner. 


INSTALLATION, IRIS TYPE EXHAUST NOZZLE 

ACTUATING CYLINDER. 

а. Installation of the exhaust nozzle actuating cylinder 
is essentially the reverse of removal. 


— ACTUATING EXHAUST NOZZLE 


AIR LINE CYLINDER А“ 


AIR LINE ADAPTER 


‚ Tëst nozzle operotion by attaching 75 to 100 psi 


dry compressed air source with control valve. to 
nozzle manifold lines. Check nozzle for freedom 
of operation and evidence of cylinder pistons 
bottoming before full nozzle travel is reached. 
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` RIGHT-HAND BLEED “ 


, VALVE ACTUATOR ia 
BLEED VALVE PRESSURE : 


BLEED VALVE | ACTUATING LINE р 


ACTUATOR 


LEFT-HAND BLEED 
VALVE ACTUATOR 


GOVERNOR CONTROL AIR 
SUPPLY LINE 


BLEED OUCT 
SEAL 


LEFT-HAND BLEED 


LA 

BLEED VALVE 4 < O VALVE AND HOUSING 
HOUSING SCREEN 8 ASS 

ИТ, (L D | 

— 

BLEED VALVE CLOSE 

LINE, LEFT-HAND 

DM ACTUATOR 


BLEED VALVE OPEN 
LINE, LEFT-HAND 
ACTUATOR 


BLEED VALVE 
PRESSURE ACTUATING 
ИМЕ 
BLEED VALVE ОРЕМ 
LINE, RIGHT-HAND 
ACTUATOR 


COMPRESSOR BLEED VALVE 
ACTUATOR SCREEN HOUSING BLEED VALVE CLOSE 


ИМЕ, RIGHT-HAND 


i mE ACTUATOR 
RIGHT-HAND ANTI- 
ICE DUCT (REF) 
я ` 
NOTE: " 
1, RH BLEED VALVE ÜSED ONLY 
ON J57-P.41 ENGINES. i 
В ADJUSTING SCREW-GOVERNOR 
. SERVO SLEEVES : 
' 4 
GOVERNOR ANEROID 
GOVERNOR ОП RETURN LINE CHAMBER WITH SCREENED 
VENT (ВЕР) 
LOW SPEED CLOSE SIGNAL LINE 
AMBIENT TEMPERATURE 
LOW LOW SPEED OPEN 

w 

КЕЕ BELLOWS [REFI SIGNAL UNE 

; GOVERNOR CONTROL AIR . 
SUPPLY LINE 
COMPRESSOR BLEED 

TEMPERATURE GOVERNOR 

SENSING BULB 

+ 

OVERBOARD DRAIN LINE + HIGH SPEED OPEN 
* SIGNAL LINE 
HIGH SPEED CLO5E 

GOVERNOR OIL INLET LINE SIGNAL UNE Р: 


NOTE: 
1. RH BLEED VALVE USED ONLY ON J57-P-41 ENGINES. 


CAPILLARY 


TUBE = 
TEMPERATURE $ ғы 
BULB M 


ANTI-SURGE 
BLEED GOVERNOR 


N, ACCESSORY 
SECTION 


REMOVAL, ANTI-SURGE BLEED GOVERNOR. 

а. Remove engine from airplane. 

b. Remove N, accessory section fairing. 

c. Disconnect tubes altached to bleed governor; cover 
all openings in tubes and governor. 

d. Discon®éct attachments for temperature bulb and 
capillary tube. | 


МОТЕ 
DO NOT KINK OR МАКЕ SHARP. BENDS IN CAPILLARY 
TUBE. WRAP TEMPERATURE BULB TO PREVENT DAMAGE 
TO BULB. 
a. Remove attachment nots holding. governor to en- 
gine; remove governor. 


INSTALLATION, ANTI-SURGE. BLEED GOVERNOR. 
a. Installation of the anti-surge bleed governor is 
essentially the reverse of removal. 


i D7 а 


'b. Use new seals and gaskets when making installation. 


ACTUATOR 
TUBES (3} 
ENGINE 
MATING 
FLANGE 


REMOVAL, ANTI-SURGE BLEED VALVE AND 
ACTUATOR. 
. Remove engine from airplane. 
. Disconnect tubes attached to valve actuator; cover 
all openings in tubes and actuator. 
. Remove attachment bolts holding valve ond actu- 
ator assembly to engine; remove valve and actuator. 
‚ Remove attachment bolts holding valve to actuator; 
remove octyator.. 


INSTALLATION, ANTI-SURGE BLEED VALVE AND 
ACTUATOR. — | 
a. Installation of ihe anti-surge bleed valve and actu- 


4 


ator is essentially the reverse of removal. “ 


САМТЮМ 
DO NOT USE LUBRICANT ON TUBES, CONNECTORS, OR 
ENGINE HOUSING MATING FLANGE, 


EE | 


ТО SECOND, Š 
TRANSFORMER | | ' 
2 "nm 
|! 
L 
2 
BI 
| Gera 


ті 
| 
| 
| 
| 


28-VOLT ý 
ESSENTIAL 
BUS (REF) 


28-VOLT 
ESSENTIAL 
BUS (REF) 


LL [em 
НЕЕ 


5 з г. 1 
1. ignition power relay. : : қ | | | 
2. Ignition power circuit breaker. | ла: | 
3. Starter ай volvë electrical disconnect. 5 | | 
4. Starter circuit breaker. | O | 
j 5. Throttle quadrant. | | 
ә MAIN WHEEL WELL | À _ _ 
CIRCUIT BREAKER 6. Starter relay. | аи | 
PANEL 7. Engine starter. | S wen SEE NOTE 
rast 8. Ignition transformer (2). | (EP) 9 
à L - —! 
2 (а) 9. Number four burner can spark plug. --------- д | 
Us 10. Number five burner can spark plug. * 
11. Engine junction box. 3 FORWARD LEFT-HAND А 
: AUXILIARY CIRCUIT 
BREAKER PANEL m -- 
1 — | ` 


4 | | 
— 


LEFT-HAND SIDE OF 
; а“ COCKPIT — STA 135.2 
C | 7 25) ра 


өл 
( 
‘ 15 

ru ще 

! 1 Ü | | 9 | МОТЕ: а 

| 1. FOR TF-102A AIRPLANES, STARTING AND IGNITION 

L Е. ° ЖИ. PROVISIONS ARE INCORPORATED IN STUDENT 

в 000 — a 202005 THROTTLE QUADRANT ONLY. 
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12, Oil strainer. 

13, Oil pressure pump. 

14, Oil pump and accessory gear box. 
15. Oil low warning switch. 

16. Oil drain valve. , : 

17. Oil drain. ` 

18. Ой breather pressurizing valve. 
19. Vent line. | 

) 
18 

ЖЫ 


. Engine bearings. 

. Oil tank. 

. Engine mounted gear box. 
. Oil tank scupper. 

. Oil filter. 

. Thermostatic: valve. 

. Fuel-oil cooler. 

. Constant speed drive unit. 
. Air-oil cooler. 

. Scavenger pump. 

. Oil pressure relief valve. 
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LOW WARNING 


OIL PRESSURE 
LOW WARNING 
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SSSSSSS DRAIN 


MAIN WHEEL 
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WELL . PRESSURE 
RECEPTACLE 


CANTED 
BULKHEAD PILOT'S WARNING 


MASTER 
| WARNING 
BOX. 


RECEPTACLE 
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SWITCH 


PANEL 
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COOLER 


SPS MOUNTING 
"Nn BRACKET 12) OIL TANK SCUPPER 
De DRAIN LINE 
— + 
: D — 5. c 
COOLER Olt 


2 


г SECONDARY 
HYDRAULIC 


Fre PUMP INLET 
| ИМЕ 
e COOLER OlL 
| OUTLET LINE SECONDARY 
, 
OIL COOLER ANTI-SURGE PUMP OUTLET 
AIR INLET GOVERNOR ` LINE 
LINE 


REMOVAL, AIR-OIL COOLER. 


a. Remove engine from. airplane: 


а NOTE 
PROVIDE CONTAINERS FOR Olt DRAINAGE WHEN DIS. 
CONNECTING OIL LINES. 


b. Disconnect onti-surge bleed governor droin line from 
support bracket. 
c. Disconnect oil scupper drain line. 
° d. Disconnect hydraulic inlet and pressure lines from 
support brocket. | 
. Remove oil "IN" and "OUT" lines from oil cooler. 
Remove. attachment bolts holding air inlet duct to 
oil cooler. | 
g. Remove oil cooler bracket to engine attachment 
bolts (6); remove oil cooler. Cop all openings in 
tubes and cooler. 


* т 


INSTALLATION, AIR-OIL COOLER. . 
a. Installation of the air-oil cooler is essentially the re- 
verse of removal. 


#-709 18 » 


OIL TANK 
INLET LINE 


OIL BREATHER. 


LINE 


ADAPTER 


| + à 5 
| <: ~ ОП TANK 
Оп TANK OUTLET LINE 
SCUPPER 7 


DRAIN LINE 


REMOVAL, OIL TANK. 
o. Remove engine from airplane. 


'NOTE 
PROVIDE CONTAINERS FOR ОП DRAINAGE WHEN DIS- 
CONNECTING Ой. LINES. 


b. Drain oil tank. f 

‚ Remove oil bréother line from aft side of tank. 

d. Remove oil scupper line from tank adapter fitting; 
remove odopter fitting from bracket. 


e. Remove four bolts: attaching tank to mounting 


brackets; lift tank up and remove from engine. 
INSTALLATION, OIL TANK. 
o. Installation of the engine oil tank is essentially the 
reverse of removal. 
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SWITCH MOUNTING 


ATTACHMENT BRACKET (2) 


BOLT (3) 


SWITCH < мү ELECTRICAL 
ATTACHMENT š : 


OIL BREATHER 
PRESSURIZING 
VALVE 


TUBE TO 
ACCESSORY 
CASE 


VALVE 
MOUNTING | 


ROTATED 90° CLOCKWISE 


OVERBOARD 


„ LINE 
2! 


OIL PRESSURE 
LINE : 


REMOVAL, Ой LOW WARNING SWITCH 

. Open engine .accessory compartment LH access 
door. 

. Remove section of shroud cooling ам ducting ad- 
jacent to oil pressure switch; cover open ends of air 
ducting. ' ^ 

‚ Cut safety and remove electrical harness plug. 

. Remove: vent and oil pressure lines from switch. 

А assembly; сар line and switch openings. 

. Remove bolts ‘attaching switch to brackets; remove 

switch. 


REMOVAL, OIL BREATHER PRESSURIZING VALVE. 
a. Remove engine from airplane. 
b. Remove attachment nuts holding overboard vent line 
to volve; remove vent line. 
с. Cut safety and disconnect accessory case to valve 
tube. 
d. Remove three bolts attaching valve to mounting 
bracket; remove valve. 
e. Cover oll tube and valve openings. 


INSTALLATION, OIL BREATHER PRESSURIZING VALVE. 
a. installation is essentially the reverse of removol. 

b. Use new gasket when installing overboard breather 
line. š 


INSTALLATION, OIL LOW WARNING SWITCH. 


‚ а. Installation is essentially the reverse of removal. 


= RETURN TO | 
OIL TANK ATTACHMENT 
BOLTS (5) 


VENT TO CONSTANT 
‚ SPEED DRIVE UNIT 
SUMP 


REMOVAL, RECIRCULATING VALVE. 
. Remove engine from airplane. 
| КЕ | . Droin engine oil tonk. 
CLOGGED FILTER . Disconnect oil and vent lines at valve. | 
SENSE (е 7 Remove valve bracket attachment bolts (5); ' 


ATTACHMENT remove valve ond bracket assembly. 


T Ñ : 
BOLTS (3), 2 . Remove valve to bracket attachment bolts {3}; 
я OIL FROM CONSTANT remove bracket. 
‘Yo SPEED DRIVE UNIT i | i 
UNIT RETURN OIL оф a. Installation is essentially the reverse of removal. 
FILTER ae ee 244 |. b. Prime constant speed drive unit ой system. 
40% CHARGE ОН PRESSURE . КИ 778 c. Perform operational check of constant speed 
\ FROM CONSTANT SPEED j | « drive unit system. - 


DRIVE UNIT 


OIL TO CONSTANT а) | SUPPLY FROM 
SPEED DRIVE Un. Ой. TANK 
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. COOLING CONDITION ABOVE 150 KNOTS AIRSPEED 


WITH LANDING GEAR RETRACTED 


‚1; Fuseloge intermediate air inlet duct. 
2. Forward scroll. e 
3. Seal cutout for accessory cooling air. 
4. Aft scroll. " 
5. Engine air inlet stub duct. 
6. Altérnator. 
7. Generator. | ^ 
8. N, compressor bleed air duct. . 
9. Bleed air shut-off valve. 
10. Engine shroud. 
11. Cooling air check valve. 
12. Constant speed drive unit. 
13. Engine air-oil cooler. 
= E — 
e mU TU SS 
А adi с. ' 
уа ' 
РА ME 
.. 1 і I 
Fog | 
РЕ. саи ee а es ша 
_ Wis ---.------- CUT 422 2 2 — 
і ee 
== I 
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COOLING CONDITION BELOW 150 KNOTS AIRSPEED WITH 
LANDING GEAR EXTENDED OR DURING GROUND RUN 
LEFT:HAND FORWARD ENGINE BLEED AIR 
MAIN LANDING GEAR DISCONNECT SHUT-OFF 
DOOR CLOSED SWITCH VALVE 
V4 ACCESSORY SECTION 
COOLING AIR 
С) 
- AIR-OIL COOLER AND ~ 
I SHROUD COOLING AIR ES 
"GENERATOR-ALTERNATOR 
COOLING AIR 
, ШЕШ; COMPRESSOR BLEED 
! 28. VOLI o. c AR 
MAIN WHEEL WELL 
CIRCUIT BREAKER Mec T В 
8-584 А 
2 


d. Loosen an 
ond ав 


d remove 


Shroud: clamp joining forword 
sections. 
бе; 


DOOR 
RETAINING 
PINS (2J 


b. Open access 
support block 


door in lop side 
betwe 


" \\ 
ае of shroud ond insert ROLLER ATTACHMENT 
еп engine ang shroud, ACCESS DOOR (2) 


(е 
ENGINE SUPPORT 
ROLLER (BEF) 


AFTERBURNER 
` DRAIN UNE 


TURNBUCKLE 
ASSEMBLY 


c. Open bottom access doo, a 
urner drain line 


‘SHROUD, FORWARD 
SECTION UPPER 


BOLTS 
(2 EACH SIDE) 


SHROUD, FORWARD 
SECTION LOWER 


(4 EACH SIDE) ‚ HALF 


h. Remove attachment’ bolts holding two halves of 
shroud forward section together. ` 
i. Loosen fasteners (4) on each side of forward section 
halves; remove forward section halves. 


8-583-2 


TRANSITION 
DUCT 


j. Move shroud transition duct ай ond remove shroud 
lower forward section. 


MAIN LANDING GEAR 
WHEEL WELL (ВЕР) 


STA 486.23 
STA 488.35 


MAIN LANDING GEAR 
WHEEL WELL ТВЕР) 
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STA 623.08. 
STA 698 


Air inlet stub-duet drain. 

. Governor seal drain. 

. Oil scupper drain. 

. Fuel seal drain. 

. Refueling adapter drain. 

. Exhaust nozzle control vent. 


Fuel low warning switch drain. 


. Exhaust nozzle control drain. 


~ "APPLICABLE TO. AIRPLANES EQUIPPED 
WITH 157-Р-41 ENGINES ONLY. 


. Combustion chamber drain, 
О. Afterburner manifold drain. 
. Fuel pressurizing and dump 


valve drain. 


‚ Forward shroud drain. 

Center shroud drain. 

4. Afterburner drain. 
‚ Aft shroud drain. 
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Au A te 
done en. t 
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ЭКОН 


Ахшу and Navy 

Rarometrie (pressure) 

Cantigrada 

Fahrenheit | 

cable font a minute 

gallons per zur 

"eT var 

andiceted air speed 

Matlonal Advisory Сом ее for Aeronaut 
Rational. Aireraft Standerda Comlittes 
pounds per equare inon 

pounde per aguero inch gauge 

pounds per восате inch absolute 
sevolutiongs per minuta 

iachonctar 

truc air speed 


Giyvslream dire-tiora: .ucicacor (usually on instruman- 
tational тапа tox vse D» detayminp and recording айт» 
SOA girection«d Flow]. 
ine temperature sb which under orü$nary canditions, сою» 
denga 107 begins in a cooling mas of ай. It varles 
with the specific humidity, The dewepolm. is a con- 
pervastlwo air moss property, 
The sum of tho gnuge pressure plus the atuospheric рениш: 
Surrounding om anvironings зо, ambient sir, ambient, 
temperature, and ambient precaures, 
the employed meats іс these classes is tu express а 
difference of prossun betwein the Imay; sealed coekpit 
апа the air mecs surromnding the aircraft. | 7 
The ratio of thy үсе у of an objeet to the . ef 
sound under the заме simospherlc соло: Кова. А spe sd of 
Mach 3 means а speed of sound гесз деви of altitude, A 
spsed of Mach „4 means thet the speed £i 4 the speed of 
Sound Гох that particular altiivds, Thu approx, speed of | 
sound is 961 m.p.h. at sea level, at 35,000 fest altitude, 
and above, it is sbrut 660 m.p.h. 
An angia: displacemant about an axis parallel to tho 
dateral axis of ам aiveraft. It is considered positive v" 
the nose of tha airplane rises ( atel ing) and negative ut m" 
the nose drops. 
A symbol ос abbrev. which makes tefevenco to the тап afe | 
datreduced through the роб tubss ол the vertical Тін fu; 
use іп producing artifiedal feol ratio nesded for dar keen 
alr проза. 
The зрезй of sound. 
Less thar the speed of sound. A speed having a Mach ; 
Joea than ena. | 
Fupter than the speed of веч, A врева having а MaebN + 
greater then ова, UN 
An angular displacement about an axis parallel to the 
normal axis of an aircrafts сорт, angular motion about 
the vertical axis of an aireraft en 
Üpposite позе wavenent мной wing is lowered; в... itge 
Ва wing Gown, шоро mowes Ref t. 
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bo 


+ 


a ay 
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Yaw Соры.) 
(b) ргочетев yaw 


riiet tube 


= 


P 

D 
1 
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DEETNITIONS 


Nose потав іп the same direction as tha low wing. 
Right-hand wing down, nose moves right. 


à cylindrical tube with an oper end much. is pointes 
upstream (306. so that the sir meets the iastrouent 
head-on}, When the aircraft 1s flying 1ш thar &bov^ 
200 miles per hour, the instrument mensures the iupac 
presgure. When usad on airerafY, it is ually 
associated with wither а closed coaxial webs girroundl 
ùt or with a closed tube plated near it and peel te 
it, the combination being termed a Горе вр с. tuba, 
The associated tube has perforatione in 1:59 aide 52 
that it is subjected to static pressure, oc distinc. 
from impeut pressure. The speed of the "wid сан bs 
datannined from the difference between tne Зшрест 
pressure anc ths static pressure as reac bv а suitekhi; 
Sage, In common terminclogy the Pitotest-.1¢ combina 
tion, ag abora, is often terusd simply a A Lt 
or Pitot", 


~/ 


ENGINE LIMITATIONS (J57-P-23) 
OPERATING LIMITS 


OPERATING : ! 
= MAXIMUM OBSERVED 
CONDITION | EXHAUST GAS TEMP. (C) TIME LIMIT 
ше | operation | дамы 
| 35,000 ft 35,000 5% | Operation Operation 


Maximum 660 1 Minute 15 Minutes 
HIL tay 650 5 Minutes 30 Minutes 
Normal Rated 610 $ Minutes Continuous 
Cruise 
900 NR 570 5 Minutes Continuous 
80$ NR 530 5 Mrutes Continuous 
708 NR 500 | S Mimmtea | Continuous 
25% NR — Continuous Continuous 
Idle — — — 
Starting 630 — — 
Aaceloration 670 1 Minute 2 Minutes 
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4-57-Р-41 AND -23 ENGINE DIFFERENCES 


Although there are no present or 5 contracts involving сой 
version of existing 4-57.-Р.-д thi со; aidon, nevertheless ques- 
tions frequently arise over the Specific differens between tho two engines. 


The following breakdown spells out the major differences: 


J-57-P-23 $-57-Р-& 
1. Thompson Pusl Pump Le Pesco Fuel Pump 
2. Flap type nozzle 2. Iris type nosslo 
3. Higher setting fuol/oil oooler 3. 160° to 180° 
thermo valve (225° to 240°) 
4. Fewer instrumentation ports 4. 
5. Feature several СТАС 5. 
requested Ъгоскефв 
6, Single В bleed valve (LH side) 6, Duel valves 
7. Later type AjJ-A2 fuel control 7. PONSE 
8, Linos to noszle manifold cross 8. RE side only 
over to LH side and run aft 
9. Redesigned 5 and 6 compressor 9, 
stages 


The contents represent the latest 
information as of the publication 
dete. 
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February 17, 1956 
ENGINE TRIM REVIEW 


The Engine Pressure Ratio Indicator (retiometer) compares Pitot Pressure 
with Turbine Dischargs Pressure. The ratio of the discharge pressure to pitot 
pressure is indicated on a dial marked in inorements from 1.2 to 3.4. Generally 
speaking, these figures are the ratio between inlet pressure and exhaust ргев- 
sure, Ratiomsters (Р.7/Р amb.) do not require a barometric correction factor 
sines ambient pressure acts on both sides of the gage. Тһе trim chart wed with 


. the ratiometer has only three lines, the calculated correct setting and the maxi- 


mum and minimum allowable settings. The cc rect indicator setting may be found 


knowing only the ambient air temperature, An appropriate A/C-engine chart may be 


used with the ratiometer until new charts axe formulated. Current discussions 
with Pratt and Whitney representatives are expected to result in a new ast of 
cloger tolerance trim charts. Thess revised charts will be published in the 
Notes as soon as they are available. 


Early J-57 engines used 16 A/B spray bars and upstream probes which necessi- 
tated a correction fastor, hovever later engines used 24 spray bars and downstream 
probes. The Р-102 program used six of the early engines, tut thoss engines vere 
sent back for overhaul and modification. Therefore we do not have any engines 
using the 16 spray bars or upstream Р,7 probes. Convair uses the four P¿7 probes 
on the instrumented aircraft only. On the production A/C a single probe at the two 
o'clock position is utilized. 


If after obtaining the correct ratio from the chart and setting the gage 
accordingly, tho indicator does not fall within the specified linits vith tho 
engine operating at takeoff power, the engine is trinmed until the indicator does 
fall in the allowable limits. 


If the pilot doubts the accuracy of the gage during run-up, he can shut down 
and ask for a check of the instrument or the engins, as he would do if he doubted 
any other instrument in the cockpit. Another gage or transmitter may be installed. 
Or а manifold pressure gage or manometer can be connected to Р,7 for testing the 
engine as long as corrections are applied for ambient temperature, altitude, and 
barometric pressure. 


Airplane Serial Nos. 54-1384 (8-10 №. 42) and on will have the Kolleman 
Ratiometer installed. This is an eleatrical, remote indicating unit. The allow- 
able error ia small and should not be cause for unsatisfactory readings. 


The contents represent the lateat 
information as of the publication 
Gato, 
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COMBUSTION STARTER 


The following information relative to the combustion starter and its instella- 
tion is presented as а means of familiarization with this future installation. 
ECP number F-102-1013 (8-10), ECP Р-102-512 (8-12) provided for the installation 
of a combustion starter in order to make the aircraft as self-sustaining ав possi- 
ble (starter wise) when operating from remote bases. The starter to be installed 
is an Eolipse - Pioneer (Bendix) P/N 27575-2-А. This includes the 36B44-4-A 
aterter and 28E15-2-A valve. 


EFFECTIVITY 


Effectivity of ЕСРів 1013 (F-102A) and 512 (TF-102A), both involving the 
installation of the combustion starter, are given in the table below, These ECP's 
reroute the hydraulis lines and connections for hydraulic test equipment. The 
present ground connections have been relocated and suitable brackets are provided 
to permit ready accessibility so that ground connections can be made without ex= 
ceeding the maximum bend radius of connecting hydraulic flexible lines. 


Aircraft ECP Produetion Speoification Confornance Service Action 
Effected No. effectivity Modification-Effectivity Eff. 


FoLOZA 1013 54-1401 & 53-1816, 1817, & 54-1284 53-1791 thru 52-1815 
Subssq thru 54-1400 53.1818 thru 54-1383 


TF-102A 32 54-1366 & 54-1358 thru 54-1365 56-1351 thru 54-1357 


WEIGHTS 


Replacement of the presently installed pnsumatio starter with the combustion 
started and its associate exhaust duct, fuel and airlines, etc., results in а 
75 pound weight inerease, оғ 32,453 horizontal inch-pounds. The weights and moments 
of this starter and its attendant items are listed below: 


Item Lbs. Station 
Combustion Starter 58.0 £86 
Combination Valve 3.8 486 
Exhaust Duct 4.% 486 
Duet and Starter Shouding= 8.0 486 
Air Bottle and Air 24.0 340 
Fuel Pump and Lines 3.5 480 
Pull Away Disconnects 1.3 481 
Airlines and Boses 9.2 ren 


Mounting Provisions 3.0 
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COMBUSTION STARTER (Continued) 


Tien Lbs, Station 
Doublers and Beams in Fuselage 3.6 486 
at Exhaust Duet Door 
Relays | 27 140 
Wiring E 325 
SPECIFICATION 


Accelerates from Rest 
to 2450 rpm (Starter) 


13.5 4 „5 sea 


Cut Off Speed (Starter Pad) 2450 rpm 
Peak Turbine heel Speed 1153 ft/eee 
Rated Torque s 
At O rpm 435 ft/lbs 
At Cut Off Speed 290 £t/lba 


Air Consumption 


8,35 lbs/staxrt 


fir Plow 0.605 1Ъв/вав 
Fusl Consumption 0.341 lbs/start 
Fuel Flow 0.0246 lbs/sec 
Electrical Requiremente: 
Voltage 14-29 volts 
Current 12 amps max в 
Operating Temperature Range -67 F to +160" Р 
Regulated Air Pressures at 
Starter 315 paia 
z Combustion Chamber Pressure 215 psie 
Combustion Chamber Gao 
Temperature 3000° F 
Exhaust Pressure 18.5 peia 


á 
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RESCRIPTION 


The Starter is composed of a turbine powered unit utilising fuel from the 
aireraft fue) system, high pressure air sither from storage bottles in the aim- 
ста? or ground cart bottles, and an ignition systen. The resulting combustion 
gasoa drive the starter turbine which turns the N, compressor through the N 
actessory section. Gearing in the starter vill turn the compreseor3500 rpm 
ubile the starter is turning 2450 rpm, and this speed should be reached in 13.5 
seconds with nozmal engine light-off and assist. Engine idle speed should be 
accomplished within approximately 20 seconds. 


COMPONENTS 


The air control valve, Model Ho, 38Е15-2-А, 1з normally attached to the air 
bottle, but for the F-102A configurati on this unit has been changed to a lins 
valve, The air control valve also serves as a shut-off valve and pressure reducer 
to maintain a constant 300 pel at the control head inlet, 


A bottle cart can Бе. plugged into the quick disconnest fitting and will 
Pre-charge the ships bottles through the check valve and filter (the manual shut-off 
valve is normally closed), or Ше bottle oart can be used for start when the air 


control valve is energized, 
«е» 
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COMBUSTION STARTER (Continus) | January 20, 1956 


fo operate starter using the air bottles it will be necessary first to open 
the manual shut-off valve, — 


The Control Head is attached to the starter and is composed of the following 
items: Primary and secondary sonic air nozzles, igniter, ignition box, control 
box, fuel flask, fuel check valve, fuel solenoid, anti-dribble valve, pressure 
switch, and chamber shield assembly. 


Тһе Combustion Chamber із mede up of two concentric conical bowls. The 
inner bowl is perforated and serves as a combustion chamber liner and distributes 
primary and secondary air flow within the combustion zone. The outer bowl forms 
the. structural member which resists pressure loading. 


The Power Section consists of the turbine, nozzle, and exhaust manifold. 


Tho Gear Drive Section includes a two-stage reduction gear train (17.937 to 1) 
and а multi-tooth engaging jaw with an overload clutch. The sealed gear box is 
lubricated with MIL-7808 oil. The centrifugal switch actuates at 2450 хра (starter) 
and de-enorgízos the control circuit to cut off the fuel and air flou to the com 
bustion chamber. 


Installation and removal is accomplished by use of an attach clamp ring. 


OPERATI ОД 
Electrical Systen 


With the throttle lever in position 1 (OFF) end the ignition switch depressed, 
the circuit is completed from position 2 (START) on the throttle switch to the 
starter relay, Tb ugh the right hand main landing gear D own and Locked switch to 
the Air Motoring Relay, but not energized until the power lever is placed in 
positi on a (START), 


When the power lever is moved to the number 2 position, current from the 
28 volt DÛ sssential buss (fud aux CB panel) 1143 flow through the line QQ, throttle 
switch position 2, line HR, line CC, through the ignition switch, line DD, and tho 
windings of the starter relay, repositioning the tuo sets of contact points. Cur- 
ront поч will flou from pin 4 for the relay through ріп 3, through tha ignition 
switch, and relay windings, forming а holding circuit which will hold the relay 
positioned until the ignition sviteh is released. 


While the Starter Relay is being energised, current is flowing thxough line DD, 
the right band main landing gear Down and Locked switoh, and to pin 3 in the Air 
Motoring Relay. The Air Motoring Relay is energized all the tima the 28 volt 
DC essential bus (МЫН CB Panel) ів energized. Therefore, the current vill flew ` 
from pin 3 through pin 4, and to pins А and В in the combustion starter canon 
plug. Prom pin B current will flow to the igniter relay (located in the combustion 
starter housing), pin 4, and through pin 3 to point В on the terminal board. From В, 
current passes through the centrifugal switch and back to the terminal board at 
point D. From D tha ct rent continues to pin G at the starter cannon plug, on to 
Air Motoring Relay pin 5, through рїп 6 and to the Air Solenoid Valve repositioning 
it to OPEN, 


ж- 


COMBUSTION STARTER -(Continued) : : January, 20, 1956 


As current is being delivered to the number ¿ pin of the igniter relay, 
it is also flowing to pin 2 of the same relay and through pins 2 and 1 to the igni- 
tion unit of the starter, Ignition will continue until air pressure (approximately 
150 psi) closes the pressure switch and allows current from pin A of the starter 
cannon plug to flow through point C on the terminal board, the "Hi" side of the 
pressure switch, to А on the terminal board and from A through the igniter relay 
windings to terminal point G and to ground. This energizes the relay and interrupts 
the circuit to the igni tion unit. 


At the moment the igniter relay is energized, the original circuit to the air 
solenoid valve is broken, but another circuit is completed through the "Low" side | 
of the pressure switch to В on the terminal board and through the same units as 
the original circuit to the air solenoid valve. 


The 28 volt current will divide at D on the terminal board and flow to the 
Mr Motoring Relay, and to the fuel solenoid valve, opening the valve and allowing 
fuel to flow to the combustion section of the starter. 


The starter will continue to operate until tbe pilot releases the ignition 
tzul teh, or until the starter is turning in охсевз of 2450 rpm at which time the 
centrifugal switch will open the circuit, or until the 0.341 pounds of fuel in the 
fuel flask is exhausted. 


Fuel and Air 


As stated in the electrical section, electrical current flows to pin В of the 
starter cannon plug when the power lever handle is placed in the START position 
(№. 2 position) and the ignition button 1s depressed. From ріп B current is dis- 
tributed to (1) centrifugal cut-out switch, (2) the air and fuel solenoids, and 
(3) the starter ignition unit. 


The energized air solenoid valve opens the air shut-off valwe and regulated 
air (300 psi) flows to the control head. 


The 300 psi air is metered by the primary and secondary sonic air nozzles 
into the combustion chamber. The fuol flask ie pressurised by a passage from the 
control head which expels the fuel, 


Fuel expelled from the flask is prevented from entering the fuel inlet by 
action of the check valve. 


The fuel solenoid is open, and starting fuel opens the anti-dribble valve 
which is set at 200 psi. 


Fuel from the anti-dribble valve enters the igniter body where it is metered 
and sprayed into the combustion chamber by the fuel noszie. 


Pressure within the chamber rises immediately to approximtely 150 psi after 
ignition and closes the pressure switch, Closing the pressure switch steps the 
starter ignition and holds the fuel and air solenoid valves open for continued 
atarter operation. The system is now "Locked In." The energy of combustion is 
converted into mechanical energy by the starter turbine, Rotary motion of tho 
turbine wheel is transmitted to the output spline through reduction gears. 
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COMBUSTON STARTER (Continued) January 20, 1956 


The starter centrifugal switch opens the circuit to the fusl and air solenoid 
valvos when the output spline reaches 2450 хра (3500 rpm H,). This action stops 


the flow of fuel and air to the starter combustion chamber? 


In event the starter does not attain cut-off sped, combustion will step when 
the fuel fiask empties, This action will also close the #581 and air solenoid 
valves. The starter automatically disengages when it ceases to drive and coasts 
to rest. 


Whon the fuel flask refills, the starter is ready for another cycle.  Howsvor, 
strict compliance to tine limitations between successive starts nisi be adhered to, 


LIMITATIONS 


The starter is an intermittent duty device, and repeated starte will cause 
overheating and resultant damage. However, it is possible to make two successive 
starts with an initially cool starter without intermediate cooling. The necessary 
cooling period that must be observed is dependent upon the interval between starts. 
If the starts are less than 15 minutes apart they are classified as а "Double Start," 
No starts are to be attempted for one hour after a "Double Start." Single atarts 
must be followed by a 30. minute cooling period. 


SERVICE INSTRUCTIONS 

Starter lubricant is MiL-L-7808, and the OK level should be checked during 
normal engine inspection periods. If the oil is not visible in the fill port, add 
oil until full rechesk OK level a feu minutes later and top-off if nacsssary. 

Other than checking the oil level, no service or adjustment is anticipated 
between overhauls, The starter is designed to opsrate 400 cycles between overhauls. 
GROUND SUPPORT EQUIPMENT 

The 3000 роі ground air compressor must have air bo tles added to provide 
sufficient storage of air for engine starting. The first aircraft equipped with 


the combustion starters cannot utilize aircraft mounted bottles for starting until 
the check and by-pass valve is retrofitted. 


February 3, 1955 
J-57 FUEL CONTROL CHANGES 


The following infozuntlon, received from Bendix and Pratt and Whitney is 
a resume of changes that will or have occurred to the А1-А2 fuel controls used 
ou the 3-57? engins. All numbers shown below are Bendix part numbers, 


357-Р-11 and -41 Enginos: 


1. The 190075 control was used оп газ у Pell engines. It is antici- 
pated that these controls will be reucrked into the latest con- 
figuration at overhaul. 


2, 


Jo 


1. 


190255 unit replaced the 290075 control, This control incorporated 
tha acceleration governor. . 


Eventually, the 190255 control will be replaced with а 190676 mit 
incorporating a new acceleration cam and a governor cam with а 
linear thrust versus power lover relationship. 


35?-р.-23 Enginess 


Dash number changes to the original 190399 control are: 


Bo 


Bo 


Go 


а. 


190399-5 to -6 


y 
This changed the speed and burner pressure bias racks to 
sacks made of a barder material to prevent galling of the 
teeth. . 


190399-6 to =? 


The deceleration stop was changed to provide a ball bearing 
mount to improve freedom of rotational movement of the meter 
ing valve during engine досежга оп. 


190399-7 to -8 


This issue change was effective on production controls con- 
currently with Issue -9. 


The thermostat assembly P/N 190470 is changed to Р/Н 190608 
which has an improved response rate and а recireulating ling 
to eliminate errors dus to fuel temperature differoncos 
within the control, 


190399-8 to -9 


Eccentric bushings vere installed on the speed and burner prege 
sure racka to assist in obtaining the proper mesh between tie 
racks and gears. Tie оғовв shaft for the burner pressure bias 
is mounted in ball bearings set in an eccentric bushing and a 
nev metering valve and sloeve is installed. me purpose cf 
these changes is to reduce hysteresis and improve performanse 
characteristics of the compressor discharge system. 
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J=57 FUEL CONTROL CHANGES TRA | February 3, 1956 


2. Eventually ths 190399 control will bs replaced by a 190677 unit 

which will incorporate a new governor cam having a linsar thrust 
. Versus power lever relationship. 

3. Ultimately, the 190399 and 190677 controls will be replaced by a 
190655 control which incorporates a new acceleration cam in addi» 
tion to the revised governor can, 

In the future the take-off stops will be removed from all Bendix 4J-A2 
controls for all engines. When this change becomes effective the part numbera 
will change as follows: | 

1. 4-97-Рр-11 and Р-41 engines: 

190255 changes to 190766 
190676 changes to 190770 

22 JP engines; 

190299 changes to 190768 
' 190677 changes to 190771 


190655 changes to 190849 


ә | ` March 2, 1956 
AFTERBURNER FUEL SPRAY NOZZLE TUBE SUPPORT BRACKET 


Possible serious consequences resulting from the Faure of an afterburner 
fuel spray nozzle tube (pigtail tubo) are cause for a strong recommendation that 
careful attention be paid to tho propor installation and periodic inspection of 
the afterburner fuel spray noo2lo pigtail tubes and their supporting bracketo 
{commonly referred to as с1ашре). 


The Pratt and Whitney service representative has advised that a failure of an 
afterburner fuel spray nogale pigtail tube has been attributed to the installation 
of а wong sized support bracket, The tube is 312 inch 0.0. and ів РЕМ P/N228467, 
Тһе proper bracket ic РЕМ P/1170085. Procedure for installation of the after. . 
burner fuel spray nozgale tubos and their support brackets is contained in 
7.0. 21-357--22А. | 


. Reports from the field indicate that the asbestóc lining of the support bracket 
РЕМ Р/Ж170985 із mot indestructible and can pound out, leaving tho bracket looge on 
the pipe and offering little support. 


It is recommended that a careful periodic inspection ba given tho arca fer 
proper support of the afterbumer fuel spray noszlo pigtail tubas each time thi 
area of the engine is exposed. 


"ENGINE COOLING SHROUD Maroh 2, 19% 


The necessary changes to improve the structural integrity of the cooling shrewd 
cn engins installations equipped with iris type afterburner nosslos are incorporated 
in the new design cooling shroud P/N &-22646. 


ACA 8-567 created the new design chrouf (drauing 8-22646) which incorporates, 
(1) changes in the conical end to withstand higher temperatures end higher pressure 
differentials, and (2) revision to the cylindrical section to withstand a greater 
negative pressure, The nou shroud P/N 8-22646 is designed to withstand a pressure 
differential of 2 poi. Б-102А aircraft equipped with J-$7-P-41 engines should 
utilize the P/N 8-22646 shroud. 


Engine cooling shroud P/N 8-22626-1 (or the more recent P/N 8-22626-3) їв de- 
signed to withstand a pressure differential of 1 pal. Aireraft equipped with 
2-57-Р-23 engines (flap type nossles) сап utilize tho P/N 8-22626-1 (or P/N 8-22626-3) 


February 10, 1995 
ENGINE COOLING AIR CHECK VALVE 


Engine cooling air check valves (СТАС P/N 00-212 and 10-212-1) have been re- 
designed and identified as СУАС P/N ЧА 1164, “he VA 1261 incorporates features to 
overcome the flapper hinge failures experienced on 19-212 and the body failures ex- 
perienoed on the 00-212-1. 

Some trouble has been experienced in the past with the flapper bingo giving vay 
on these valves with tho result that the flapper is carried back into the engines 
cooling shroud. Although adverss offects may not bo immediately apparent, it is 
important that the valve assembly bo maintained or replaced as required to assure 
the design functions of ground air flow cooling, and to provide a fire seal between 
the burner section and the acccasory coction. Both of these functions aro important 
to the p r operation of the aireraft. The new valve will be of heavier gage and 
consequently more resistant to vibration fatigue. 


г 


February 17, 1956 


ENGINE 7,7 PROBES 


Recent field experience indicates that some confusion exists among mins ` 
tenance personnel as to the proper equipment to be used for calibration checks 
of 1.7 thermocouples, This is understandable considering the variety of air- 
creft and test equipment at any given installation. Proper equipment for use 
with the Е-102 and for aircraft using similar but different equipment is shown 


in the tabulation below. 


Thermocouple Probe 


Type / Size Heater 
F-B6E,P, ог FJ2 5/16 BH-374 
B-36 ог B-47 5/16 - 374 
1402 в He 


EB Tester 
Model SE Number 


IT or =7 


DIA or -10 


BH1128-17 SE-0783 
ВН1128-17 SE-0783-801 


(The two units shown for the F-102 are interchangeable and may appsar 


on either «23 or -4l engines.) 


The contents represent the latest 
information as of the publication 
date. 


=- 
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Convair Sy TA 
A Division) о neral Dynamics Corporation 
Attn: Mr. W. W. Fox 


San Diego, California 


In © Refer to: 
56H-O562/08hO — _ 


COPPER 7727 * 


Subject: Testing of TF-102A/MG-10T Main Nose Racks 


Reference: Convair TWX MSG-151, dated 1 December 1955. 


TRAINER 


Gentlemen: 
ee F 102 РӨ File №2-5 
The Hughes Aircraft Company is pleased Раец , їп аа | 
with referent TWX, a formal proposal covering the рагу Shock and Vibra- | 
tion Test Program for the TF-102A/MG-10T Main Td S» LN 


consists of the following: 


EXHIBIT "A" - Statement of Work Ro БА by. | 
EXHIBIT "В" - Estimated Cost Breakdown^Jas m Eun 2” I» E D ^8 


EXHIBIT "С" - Delivery Schedule leg by. Kez Derg 2 
: "түн SEE y 7 
EXHIBIT "р" - Terms and Conditions | 4 „12. 

та "my 22-65 


This proposal takes into consideration the 55 орд. 
conducted by the Hughes Aircraft Company on the F-102A Main Nose Racks} herda tg 
are no deviations to be taken to the Air Force Specifications аз a result of- 74-6 
the prior program. Failure of equipment being tested under this program will 67 
be reported immediately to Convair and the details regarding such failures will 
be confirmed in writing, as soon as possible, thereafter. This proposal is 
based upon an initial series of tests being performed upon an initial configura- 
tion and in the event that there are failures which materially affect this 
program, the cost and delivery schedule shall be subject to further negotiation. 


The cost and delivery schedule set forth in this proposal may be 
considered firm for a period of sixty (60) days from the date of this letter. 
All other data, including Terms and Conditions, are to be considered as the 
basis for negotiation of a cost-plus-fixed-fee type contract with the Hughes 
Aircraft Company. 


If there are any questions or if additional information is required 
regarding this proposal, please contact Мг. R. B. Large, TExas 0-7111, Extension 
2391, Hughes Aircraft Company, Culver City, California. 


Yours very truly, 


UNCLASSIFIED _ HUGHES AIRCRAFT COMPANY 
ral Lee SM 


Attachments: EXHIBITS "A," "B," and "С", "р" Wm. B. Мебее 
Š Assistant Treasurer 
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EXHIBIT "A" 


STATEMENT OF WORK 


1. Engineering Services and Materials necessary to perform Shock 
and Vibration Testing of one (1) complete set of MG-10T Weapons 
System Main Nose Racks and associated cabling (left hand and 
right hand), to be furnished by Convair. Tests to be conducted 
will consist of the following: 


(а) Vibration Testing of the Racks with Dummy Loads 
in accordance with the first half of Procedure 
11, Para. 4.7.11.1 of MIL-E-5272A. The second 
„half of this test procedure is not applicable, 
since dummy loads are being used. 


(b) Shock testing to 15g and 30g in accordance 
with Procedure 2, Para. 4.15.2 of MIL-E-5272A. 


2. Final engineering report covering the results of the tests per- 
formed under Item "1" above. 


NOTE: In the performance of Item "1," above, Convair shall 
deliver to Hughes Aircraft Company one (1) complete 
set of TF-102A Main Nose Racks and associated cabling 
within four (4) weeks after receipt of contractual 
coverage. This equipment shall be redelivered to 
Convair in the condition in which it exists at the 
completion of the test without formal inspection 
and acceptance. 
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EXHIBIT "В" 


ESTIMATED COST BREAKDOWN 
SHOCK AND VIBRATION TEST PROGRAM FOR TF-102 
AIRCRAFT - MG-10T MAIN NOSE RACKS. 


Direct Labor: 


Research Engineering 250 Hours 9 $4.96 $1,240.00 
Technical Engineering 118 Hours G $3.31  .1,38h.00 
General Engineering 668 Hours @ . 2.49 1,663.00 
Total Direct Labor $ 4,287.00 
Overhead @ 112.5% | 4 823.00 
Material 2,000 .00 
Sub-Total 11,110.00 
General and Administrative @ 7.8% 861.00 
| Total Estimated Cost 11,977.00 
Fixed Fee @ 8% | 958.00 


Total Estimated Cost Plus Fixed Еее $ 12,935.00 
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EXHIBIT "C" 
DELIVERY SCHEDULE 
Item l - Within fifteen (15) weeks after receipt of con- 
tractual coverage.. 


Item 2 - No later than thirty (30) days after completion 
of Item "1." 
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EXHIBIT "D" 
TERMS AND CONDITIONS 


This proposal is contingent upon the acceptance of the following terms 
and conditions: 


1. Delays in Delivery 


Seller will not be liable for damages for delays in delivery due to 
causes beyond his reasonable control. If Seller, however, for any reason 
does not substantially comply with the Buyer's delivery schedule, Buyer at 
its option may either approve a revised delivery schedule or may terminate 
the order in accordance with the provisions set forth in the clause hereof 
entitled "Termination." 


2. Taxes 


The estimated costs set forth in Exhibit "B" contain no allowance for 
sales, use, excise or similar taxes on end items or components therein con- 
tained. Consequently, in addition to the estimated costs specified herein 
the amount of any present or future sales, use, excise or similar taxes 
applicable to the sale of the items hereunder shall be paid by Buyer or, in 
lieu thereof, Buyer shall provide Seller with a tax exemption certificate 
acceptable to the taxing authorities. 


3. Changes 


Buyer may, within the general scope of the work covered by this contract, 
at any time, by written change notice, make changes in quantities, drawings, 
designs, specifications, place of delivery or delivery schedule, methods 
of shipment and packaging. If any such change causes an increase or decrease 
in the estimated cost of, or the time required for, performance of this contract, 
an equitable adjustment shall be made (1) in the estimated cost or delivery 
schedule, or both, and (11) in the amount of any fixed fee to be paid to 
Seller, and the contract shall be modified in writing accordingly. Any claim 
by Seller for adjustment under this clause must be asserted within ninety days 
from the date of receipt by Seller of the change notice, provided, however, 
thet Buyer, if it decides that the facts justify such action, may receive and 
act upon any such claim asserted at any time prior to final payment under this 
contract. Failure to agree to any adjustment shall be a dispute concerning a 
question of fact within the meaning of the clause of this contract entitled 
"Disputes." However, nothing in this contract shall excuse Seller from ргосе- 
eding with the contract, as changed, except as provided in Clause 3e) herein. 
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EXHIBIT "р" 
Page 2 


Notwithstanding the foregoing provisions of this clause, no additional 
work will be required which will necessitate an increase of facilities, or 
of assigned personnel, except by mutual agreement of Buyer and Seller. 


4, Assignment of Claims 


_ Buyer agrees that the Seller shall have the right to assign, without 
restrictions, the monies due under this contract to a bank or other financial 


institution. 
P Disputes 


Except as otherwise provided in this contract, any dispute or contro- 
versy arising under this contract which is not disposed of by mutual agree- 
ment shall be settled by arbitration in accordance with the provisions of 
the Code of Civil Procedure of tbe State of California. 


6. Buyer's Property 


Unless otherwise agreed in writing, all tools, equipment or material of 
every description furnished to Seller by Buyer or, specifically purchased for 
the Buyer, and any replacement thereof of any materials affixed or attached 
thereto, the cost for which the Seller is entitled to be reimbursed as a 
direct item of cost under this contract, shall be and remain the personal 
property of Buyer. Such property and whenever practicable, each individual 
item thereof, shall be plainly marked or otherwise adequately identified by 
Seller as "Property of Convair " and shall be safely stored separate and apart 
from Seller's property. Seller shall not substitute any property for Buyer's 
property &nd shall not use said property except in filling Buyer's orders. 
Such property shall be subject to removal at the Buyer's written request in 
which event Seller shall prepare such property for shipment and shall re- 
deliver to Buyer in the same condition as originally received by Seller, 
reasonable wear and tear excepted. 


T. Examination of Records 


Seller agrees that the Comptroller General of the United States or 
any of his duly authorized representatives shall until the expiration of 
three years after final payment under this contract have access to and 
the right to examine any directly pertinent books, documents, papers and 
records of Seller involving transactions related to this contract. The 
provisions of this clause shall be applicable to and included in each sub- 
contract hereunder which is a cost, cost-plus-a-fixed-fee, time and material 
or labor-hour basis. 
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EXHIBIT "D" 
Page 3 


8. Consideration 


(a) The Buyer will pay the Seller upon satisfactory performance amd/or 
delivery of all items specified in this contract, subject to reimbursement 
for cost, as outlined in the clause hereof entitled "Payments," the cost, 
plus a fixed fee as specified in this contract. This estimated cost and 
the fixed fee are subject to increases or decreases as provided herein. There 
shall be no adjustment in the amount of the fixed fee, nor shall there by any 
claim for increased compensation, because of any errors and/or omissions made 
in computing the original estimated cost or because of any variation between 
the estimated cost and the actual cost. 


(b) For purposes of determining the amounts payable to the Seller under 
this contract, allowable items of cost will be determined by the Buyer in 
accordance with Part 2 of Section XV of the Armed Services Procurement Regula- 
tions, as in effect on the date of this contract, plus such fixed fee as may 
be provided for in the Schedule, it being understood and agreed, without 
limiting the generality of the foregoing, that the following shall be allowable 
costs: 


(1) Cost of such bonds and insurance as the Buyer may approve or 
require, cost and expenses incurred in the defense and/or discharge of such 
claims of others on account of death or bodily injury of persons or loss or 
destruction of or damage to property as may arise out ОҒ ог in connection with 
the performance of the work under this contract shall be an allowable item of 
cost hereunder, provided that such reimbursement shall not include any amount 
for which the Seller is indemnified or compensated by insurance or otherwise, 
or any amount for which it would have been so indemnified or compensated 
except for the failure of the Seller to procure or maintain bonds or insurance 
in accordance with the requirements of the Buyer. The foregoing shall not 
restrict the right of the Seller to be reimbursed for the cost of reasonable 
insurence covering the Contractor's property or property for which the Seller 
is responsible and which is used or to be used in the performance of this ` 
contract. 


(2) Costs incurred by reason of progress payments made from time to 
time by the Seller to any subcontractor hereunder shall be allowable items 
of cost hereunder; provided, however, that any subcontract entered into 
contains a progress payments clause specifically approved in writing by the 
Buyer, and not less favorable to the Buyer than the progress payments pro- 
vision set forth in 54-606 of the Air Force Procurement Instructions. 


(3) Such other items neither excluded by the provisions of this con- 
tract_nor considered unallowable by Section XV, Part 2, of the Armed Services 
Procurement Regulations, as should, in the opinion of the Buyer, be included 
іп the cost of the work called for by the Contract. Any such item allowed by 
the Buyer shall be specifically certified in writing by the Buyer as being 
allowed under this subparagraph. 
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(4) The cost of services by others not reimbursed under previous 
provisions above as is necessary in the performance of this contract. 


(5) The cost of commmication expense (long distance telephone and 
telegraph. ) 


(6) The cost of packing, crating and shipping of completed articles, 
if any, called for by this contract in accordance with the provisions hereof, 
and publication and mailing expense incurred directly in the performance of 
this contract. 


(7) Cost of all indirect charges at those rates negotiated and 
agreed upon between the Hughes Aircraft Company and the Department of Defense 
for Hughes Aircraft Company CPFF prime contracts with the Government for the 
respective calendar periods during which work hereunder is performed provided 
that upon the expiration of any calendar period the same rates in effect 
for the preceding period shall be continued to be used until new rates are 
negotiated and agreed upon and provided further that at such time as new 
rates are established any necessary adjustment to bring the amounts paid into 
conformity with the negotiated rates shall be made. 


(8) Subject to the approval of the Buyer, the cost of portable power 
and hand tools, not chargeable under any other contract, and required in the 
performance of this contract. 


(9) Such other costs as are set forth in this contract. 


(10) Any disagreement regarding allowability of costs hereunder shall 
be deemed to be a dispute Within the meaning of the clause of this contract 
entitled "Disputes.' 


(11) The premium portion of overtime wage payments shall be an 
allowable item of cost hereunder. 


(c) Any cost incurred by the Seller under the terms of this contract 
which would constitute an allowable item of cost under the provisions of 
paragraph (b) of this clause shall be included in determining the amount 
payable under this contract, notwithstanding any provisions contained in 
the specifications or any other documents, incorporated in this contract 
by reference, designating services to be performed or materials to be 
furnished by the Seller at its expense or without cost to the Buyer. 


CONFIDENTIAL 


© а 


HUGHES AIRCRAFT COMPANY CONFIDENTIAL 


EXHIBIT "р" 
Page 5 


9.. Payments 


(a) Reimbursement for cost. The Buyer will currently reimburse the 
Seller for such expenditures made in accordance with the "Consideration" 
clause hereof as may be approved or ratified by the USAF Resident Auditor 
of the original signed payrolls for labor, the original paid invoices for 
materials or other original paperg. Generally reimbursement will be made 
weekly, but may be made at more frequent intervals if the conditions во 
warrant. 


(b) Payment of the Fixed Fee. Eighty-five percent of the fixed fee 
set forth in this contract, as such fee may be increased or decreased from 
time to time, shall be paid as it accrues, in monthly installments based 
upon the percentage of the completion of the work as determined from estimates 
made and approved by the Air Force Contracting Officer. Upon completion of 
the work and its final acceptance, any unpaid balance of the fee, including 
any additions thereto, if any, to which the Seller may be entitled, as 
provided in the "Consideration" clause hereof, shall be paid to the Seller. 


(c) Notwithstanding any other provisions of this contract, the Seller 
shall not be bound to take any action in connection with the performance of 
this contract that would cause the amount for which the Buyer will be 
obligated hereunder to exceed the sum allotted for this contract, and the 
obligation of the Seller to proceed with the performance of this contract 
shall be limited accordingly. 


(4) If at any time the Seller has reason to believe that the amount 
to be expended by it in the next succeeding thirty days, when added to 
all previous expenditures and to the total amount of the Seller's fee, if 
any, will exceed seventy-five percent of the sum allotted for this contract, 
it shall notify the Buyer to that effect, giving a new estimate of its total 
expenditures under this contract, so that an appropriate increase may be 
made in the sum allotted for this contract. Anything in this contract to 
the contrary notwithstanding, the Buyer shall not be obligated to pay to 
the Seller either for reimbursement of expenditures or fixed fee or otherwise 
any amount in excess of the sum allotted for this contract; provided, however, 
that if the Seller makes any expenditures for which funds are not allotted, 
the Buyer may ratify such expenditures when funds are allotted. 


10. Any letter contract or letter agreement resulting from this proposal 
shall include a payments clause providing for current reimbursement for 

all costs incurred, up to and including ninety percent of those authorized by 
subject letter contract or letter agreement. These reimbursements shall 
generally be made weekly. 
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11. Receipt of Data and/or Equipment to be Furnished by Buyer 


In the event that the Data and/or Equipment required in the performance 
of this contract is not received by the dates requested, an equitable adjust- 
ment in the price or delivery schedule, or both, shall be made, and the 
contract shall be modified in writing accordingly. 


12, Use of Government Facilities 


This proposal is contingent upon the Air Force authorizing the Seller 
to utilize, on & no-charge-for-use basis, any Government property necessary 
in the performance of this contract that has been previously or may in the 
future be furnished by the Government to the Hughes Aircraft Company; pro- 
vided that the contracts for which such property was originally furnished are 
not &dversely affected by the utilization of the property involved for 
performance of this contract. In the event that this property is not made 
available for use under this contract, an equitsble adjustment in the price 
or delivery schedule, or both, shall be made, and the contract shall be 
modified in writing accordingly. 


13. Additional Clauses 
(&) The following contract clauses set forth in the Armed Services 


Procurement Regulations as in effect on the date this contract is entered 
into are hereby made a part of this contract: 


8-702 Termination. Para. (k) is deleted 

7-103. IU Buy American Act 

12-203 Convict Labor 

12-303 .1 Eight Hour Law of 1912 

12-804 Non-Discrimination in Employment 

7-103 .19 Officials not to Benefit 

7-103. 20 Covenant Against Contingent Fees 

7-104 .3 Employment of Aliens | 

1-10%.12 Military Security Requirements. Substitute 
Paragraphs (e) and (f) as specified in Paragraph 7-204.11 

7-105 .3 Notice to the Government of Labor Disputes 

7-104 . 10 Renegotiation Act of 1951. 


Where necessary to make the context of these clauses applicable to this order, 
the term "Government" and equivalent phrases shall mean the "Buyer," the term 
"Contractor" shall mean the "Seller." 
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(b) Patent Clauses 


The following clause set forth in the Armed Services Procurement 
Regulations as in effect on the date this contract is entered into, is here- 
by referred to and made a part of the contract: 


9-102.1 Authorization and Consent 
11 Secondary Administration 
То facilitate the administration of any contract resulting herefrom, 


it is requested that Secondary Administration be assigned to the Air Force 
Contracting Officer, Hughes Aircraft Company, Culver City, California. 
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C) CONFIDENTIAL (5 LOG МО. 64-6256 


HUGHES 


HUGHES AIRCRAFT COMPANY + CULVER CITY + CALIFORNIA 
Telephones: EXmont 8-271] ° ТЕхоз 0-711] 


23 October 1956 


Е 102 РО File No7 2-3 
ات‎ 

| ا‎ o o 
Convair = 
А Division of General — 
Dynamics Corporation ей 
San Diego 12, California TTT 
ре кл 2 < L ةه‎ 

Attention: Mr, We We Fox Варона . i а 


Subjects Single Radar Scope Installation for TF-102A/ GA “Weapon Sys ter 
Reference: Convair Letter WWF:CAM:zl No, 6-6199, dated 3 October 1956 
Gentlemen 3 


The referenced letter requested information regarding the ТЕ-102А single- 
scope installation which has been jointly investigated by both Convair 
and Hughes for the past several months, The present status of this 
project at Hughes is described below, 


At present, we have completed preliminary drawings of the single-scope 
installation and associated equipment; however, these drawings are not 
suitable for production usage, Because it will require several thousand 
man hours of engineering time to prepare the requisite production 
drawings, we would like some expression of intent from the Air Force 
prior to instituting this proceeding. 


The joint investigation which Convair and Hughes have undertaken has 
resulted in a mock-up at your Ft. Worth division. According to 

Mr, С, Mohr of your project department, an informal mock-up inspection 
will be conducted by the Air Force at Ft, Worth on October 29th. We 


have been requested to send representatives to this meeting and plan to 


do so, It is probable that out of this meeting will come an indication 
of feasibility and intent so that we will know whether to proceed 
further or to terminate the effort. Accordingly, we plan to hold 
further action in abeyance until the results of the mock-up inspection 
are obtained. 


Approximately half of the production of MG-10T systems have been delivered 
and the remainder of production will be completed by early 1957. Based 
on our present estimates, about six months will be required to prepare 
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CONFIDENTIAL O 


HUGHES | 
eapon Systems Development Ж ДИ ДВА, | 


= 2 = 
SUBJECT: Single Radar Scope Installation for 23 October 1956 
TF-1024A/Mü-10 Weapon System 1114.3-188 


the production drawings for the single scope installation and about six 
additional months will be required to implement production. The 
processing and approval of ECPs to make this possible can proceed and 
be finalized within the same period of time. ‘Thus, it would appear 

that a realistic date for delivery of the single-scope units is October, 
1957. It is thus clear that we are speaking entirely in terms of a 
retrofit program. 


We would appreciate an expression of Convair's opinion regarding the 


retrofitting of the single-scope installation in TF-102A aircraft at 
your earliest convenience after the October 25th mock-up inspection. 


Very truly yours, 


` 


M, Livesay, Project Manager 
Fire Control Systems Laboratories 
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г HUGHES 
echo. ystems Development Send eeuc uc Аас) 


AUGHES' AIRCRAFT COLIPALY o CULVER CITY » CALIFORNIA ⁄ 
Tofephones- тос! 9.2711 s 2:10 0-11] | ET 


: 16 October 1956 


F 102 PO File м 72-5 


Convair 
A Division of Gonoyal 


Dyngnies Corporation 
Ў. Worth, Texas 


Attention: Mre Оо Wehmanen 
subject: Transmittal of Drawings 
Се спели: 


We are enclosing for your information two (2) copies each of the 
following Hughes drawings аз requested by Jack O*'Kolly. 


Xh6h05hs501l o Cutline and Mounting Dimensions KiS- 
leer ~ Outline, УОЛВе3 
X1255l.p ~ YAR Outline 
KUBIA © Static Deflestion, GARelA 
RECEIVED X112573.4 = Outline = YOAR@=1B 
Х1112161-д © Envelope, ПАВ-ЗА 


OCT 2 3 56 Xih2572.0 „ Outline Үолве2 (High Altitude Version) 
Xih2l50.4 ә Envelopa, GAR-1A and Typical Launcher 
о. X1h2hó5.D = Outline CAR-ID 
pik eg 2323666 = Envelope e QAR=3 


XX12765-$ с Outline ~ GARel 
D = Envelona = GAR=1D 
Qaf = Statio Deflection ПАН-ЈА and Typical Launcher 


Vary truly yours, 


We’ Fe » Project Manager 
Fimo Control Systems Laboratories 


ВИНО: ff Enclosures are Withdrawn (or not 
P5 бе: W.W.Fox = Convair Attached), the Classification of this 
Enclosuxas (25) Correspondence will bo Doungraded to 

Unclassifisd, 
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HUGHES AMECRAFT COMPANY © CULVER CITY е CALITDZHIA 


Telepbones: EXmont 2-271] е TExes 0-11 AUG 7 1956 
| : i TRAINER In Reply Refer 
F 102 PO File No 2-3 To: 4114-104 


Convair 

A Division of General 
Dynamics Corporation 

San Diego 12, California 


Attention: Mr, J., и. Fox 


Subjects Transmittal of Engineering Data 
Related to Hughes "ECPOOBO 


Reference: 1} HAC letter 4114-9 dated 11 July 1956, 
Subject: Interconnection Data Applicable 
to М6-10Т/ТЕ-102А, HAC ЕСРООВО. 


2) НАС letter 4130-1601 dated 14 May 1956, 
Subject: Transmittal of Engineering Data 
Related to Hughes ЕСРООВО. 


Gentlemens 


This letter transmits engineering information ilsted in the 
attached table which is applicable to Hughes ECPOOBO, One сору 
of each item listed was given to Мг. Е. Soltesz of Convair 
Engineering on 10 July 1956 with these exceptions: 


423011-520 Revision D 
EDRAs AW and AY for #63000-202 
EORAs AU and AW for 466000-002 


It should be noted that we are submitting six pre-release 
copies of 463057-510, inasmuch as 463057-111 has been added to 
this drawing per HAC ЕСР201. 


Wiring information applicable to ECPOOBO was previously 
transmitted with the above reference letters. 


It із understood that HAC #CPO080 corresponds to Convair 
ЕСР1098 for MG-10 and ECP513 for MG-10T рег the Convair-Hughes 
Joint Progress Report Number 24 dated 20 July 1956. 


Your concurrence with the above 15 requested. 


i truly yours, 
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(Зитувеь хау етуввти 20; 10984 UF РӘРӘӘМ тви те Эитилем 901811100} S VUGA steve: í 
(?атавәт хау еъузети 402 10984 UT PSDƏSN тви те Зитилем UOTSTTTOD) ч yuda sien", 


‘эзыецо Фитатм әтатоттаЧе st г00-00099% 380898 иэузтам (AV) узш, 
“әФивуо Зитатм ərqeorrdde вт 202-0009 2в9тв9е egg ran (AV) HG: 


"а йивцо Зитата әтатоттӣде вт 200-00099ң Увптезе dea ran H WEG. 
‘эЗиецо Зитатм әтавотт4йе sr гог-000$9н JSU ee us fan 6 үн. 


C 'ogueuo Зитятм әтавотт4де ST 200-000991 азитейе цефзтаа T үнс 
perjrsse[oun 04 рервадинор „Suede Зитати этаеэттаае вт гог-00059ц звитезе пеузтам X FUGE | 
© n eouspuods9SlJO0 STUY 30 | я 
Шаа. өші (рацовадв oe aa 'ogueuo Зитлім етаевотт99е ST 200-00099 аситейе uo33144 а VHC 
паелоц+тА әде seznso[oug JI „здивцо Зитатв этазоттвае вт 202-0009} эзитеЗе uszgtam Г УЖЕ | 
PST 
2 эх 0800 ON вәд ON X X 9744 089-9606 
& SOK 0800. ON зад ON X X 2/9 019-9105 
9 SOX 0800 S94 oN ON X A/A 200-0005 
9 ON 0800 (9)89A ON ON X a/ny 200-0005 
9 oN 0800 oN ек QN X d 200-0005 
б SOA 0800 (қ) вәд SSN $94 X X 2/2 016-65%% 
6 SOX 0800 ON SOX ON X X a/a 00S- 980% 
G ез 0800 т} вах SD ON X X а/а 019-8/07 
9 сед 0800 с) вах SDR ON X X 4/4 015-2908 
() 5 сад 0800 г) SDR BOA ON X x а/а 016-9706 
© SOA 0800 ON SOA әд x X V/V OTS” OO: 
9 SOR 0800 SOX ON ON X dA 208-000 
9 ON 0800 (S)səx ON ON X а/ч 202-000% 
9 ON 0900 ON ON ON X du 602-000 
S SOR 0800 ON 8 ON X x 27/4 00S~ ще: 
9 SOK 0800 23 pa SOK ON X X 2/9 ота- то! 
9 сад 0800 т) эл SOR ON X x а/а оза-тто! 
ЕНЕ SIN DNIMd/VHGH _ 
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_ LT а)» Systems Development O 


HUGHES AIRCRAFT COMPANY + CULVER CITY « CALIFORNIA 
Talephonos: ЁХтёп1 8-271) * TExes 0-7111 


6 August 1956 "e 


In Reply Refer 
To: Lain. 1-62 


я Division of бапата1. 


Dynamics Corporation 
San Diego 12, California 


E 
F 102 PO File Nó/2-.5 
Attention: Mr. We V. Fox 
Subject: Weight Report for the MG-10T System in the TF-102A 
Gentlemen: 


Enclosed are six (6) copies of Hughes Aircraft Company's MG-10T 
Weight Report Number |66000-316, dated 15 July 1956. 


Changes reflect actual weights of current production units. 


Total weights for the current, as well as the original, weight report, 
dated 31 March 1955, are as follows: | 


15 July 1956 31 March 1955 
Mie3 925,73 lbs. 932.61 lbs. 
AFCS ЦТ «61. 153. 47 sO lbs. 
Data Link 83.23 lbs. 86.00 lbs. 
Total Components 1056,57 lbs. 1066.02. 158, 
Installation Provisions 302,96 lbs, 288.49 lbs, 
FIS 83,5h 153. 71466 lbs, 
Total Weight III. U lbs. 1155.15 lbs. 
Weight increase since original estimate: 16,91 lbs. 
RECEIVED Very truly yours, 
AUG 14 1956 
м ace М. Livesay, Project Manager 
Ormea Fire Control Systems Laboratories 
ML:ROL:sjj 
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Classification азии 1256 Бс 
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| Reclassified by Dept Dat 

Subject: Report on 2,00 "Rocket Ground Test for РОЗИ Ronin ane g Ра 
Missile Bay Rocket Door Arrangement Conduct à AF.B. 7 070 
Between 23 May 1956 and і June 1956 ` 


The purpose of this test was to determine tha servicability 
of rocket tube parts such as igniter studs, latches, grounding arms, springs etc. 
as are now being installed in the production model of the F-102A. A total of 
ninety eight (7214) 2.00 "rockets were expanded on this test, The test door, 
aluminum tubes, blast pans, steel sleeves, flipper doors and wiring were the 
веле parts used when previous tests were conducted at Holloman АР. Bo 
Parts being tested consisted of igniter arm and stud, retaining spring, spring 
adjusting screws, redesigned grounding arm and spring; production round gone 
euitch and a new type round ропе switch. Parts previously tested in this door 
received further service testing. | | 


1% was known before starting this test that it would be necessary 
to move the test stand to a new location on the base as the original test 
area had been closed to firing. We were given а new location, which was fine in 
respect to being able to fire at any time we wished, but otherwise it was a | 
very poor place to conduct any test. It was out in the desert (а barren tract | 
incapable of supporting life or vegetation) with no road, electric pover, water, 
sanitary facilities, or shelter for our equipment and the entire area was 
covered with 2 to 3 inches of fine loose dirt. Considerable time was lost 
from dirt blowing into the electrical firing panel causing relays to stick or 
short out, Before any further tests are run more consideration should be given 
to working conditions and available facilities to reduce the test time required, 


Only four of the six rocket positions in the door were used during 
this test, #1 and #4 positions were used to test different types of parts. #2 6 
#5 positions were set-up with production parts and were not changed unless а 
part broke. The tube positions were numbered in the following manner < #1 
lover fud, #4 louer aft, #2 center fwd, #5 center aft. 


Following is a summary of results: 


в. Round= gone switches | 
lo Mioroegwitch in #1 tube, 11 rounds fired from #1 tube, 7 rounds 
from #4 tube = 9 rounds tandem from /. and 4 tube = total 36 
rounds. This switch operated at the last firing but after 
removal from door, cam was found corroded tight. Disassembly 
showed switch part still operative. 


2. Production Electro- Snap switch HS25-1 in #2 tube, 13 rounds 
from #2 tube, 4 rounds from #5 tube, 12 rounds tandem from 
#2 & 5 tube = total 42 rounds, switch failed. Second switch 
installed in #2 tube, 5 tandem rounds fired from #2 and $5 . 
tube = Total 10 rounds, switch failed. Third switch installed, 
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3 rounds fired from ½ tube, 4 rounds tandem from #2 and 
#5 tube = total 11 rounds. Switch operated at last firing 
but was inoperative when removed from door. 


Retaining Spring 8-56708 


New springs were installed in each tube prior to starting this 
test, Each spring had the following number of firings. Tube 

#1, 23 rounds; tube #4, 16 rounds; tube #5, 25 rounds; tube #2, 
34, rounds. All springs operated at end of test. These springs 
were 811 adjusted for a rocket pull of 1008 using an inert rocket 
with a new retainer ring. 


Spring Adjusting Screw 856709 


Same number of rounds as 856708 spring. № trouble experienced 
with slot spreading while making pull test adjustments, 


Grounding Arm 8-56694 & Spring 8-56594 


1. Above parts installed in #4 tube, 4 rounds fired from #2 
tube, 4 rounds from #4 tube, 5 rounds tandem from 1 & #4 
tuba - total 18 rounds, Arm and spring removed to check 
grounding of rocket without arme 13 rounds fired without 
grounding arm, no problems. 


2% The first 6 rounds from #4 tube wore fired without a grounding 


arm, no problems, The first two tandem firing from #4 tube 
kicked rocket aft, so rechecked rocket pull and instalied 
grounding arm and spring and fired 10 more rounds. 

3. Grounding arm and spring installed in #2 tube, 13 rounds fired 
from #2 tube, 4 rounds from #5 tube, 21 rounds tandem from #2 & 
#5 tubes ~ total 59 rounds. Arm & spring still in good cons 

dition 
4% 421 rounds (25) fired from #5 tube without a оаа arm 
оғ spring, all rounds fired. 


Igniter Arm 8=56596 and Stud 8-56582 
At the Бе inning of this test several new types of igniter 
arms were installed in #1 and #4 tubes, They were made of 
fibre glass with different types of plastic binder. The 
idea being to insulate the entire igniter arm and do away 
with the teflon insulating bushing, (856582) Neue of these 
new arms worked out as they all broke after one or two 
firings. | Also adding an extra teflon washer under the stud 
of prod. igniter arm was tried to increase the insulating 
qualities of the teflon bushing. This did not wrk оп #1 
tube ас when the rear rocket hit the stud the washer broke. 
The same type of assembly installed in #4 tube finished the test 
with 12 rounds fired from it. A production igniter was finally 
installed in #1 tube and 10 rounds fired from #1 tube, 3 rounds 
from #4 tube and 4 rounds tandem from #1 and #4 = total-21 
rounds. The igniter arm was not shorted at end of test but 
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Page 3 


teflon bushing vas badly collapsed, Production igniters 

were installed in #2 and #5 at the start of the test, 

Igniter arm in #2 tube had 13 rounds fired from #2 tube and 8 rounds 
fired tandem from #2 and 5 total 29 rounds, teflon bushing 

failed, New ignitor arm installed, 4 rounds fired from #5 tube, 

4 rounds tandem from #2 and #5 tube =» total 12, teflon bushing 
failed. Third ignitor arm installed, В rounds tandem fired 

from /2 & 5 tube, Igniter still operative at end of test but 
teflon bushing badly collapsed. Igniter arm in #5 tubs had 25 
rounds fired from 14, still was good at end of test, 


Thé main cause of failure of the igniter arm was the aft rocket 
hitting the fud ignited stud collapsing the teflon bushing causing 
the arm to short, | 


Е. "Rokide" Backing Plate | 
A Titanium plate couted with Нок де vas installed in the rocket 
blast of #4 and / tubs. The plate in #4 had 15 firings and 
#5 had 25 firings. Neither plate appear to have any Nokide left 
оп i$, although the Titanium held up very well. 


б. Igniter Wire | Am 
As previously hoted in this report the teflon coated igniter 
wire had been used on othsr rocket tests. No difficulites wore 
experienced with this wire either burning or breaking during this 
test. 


Н. Paint 
Before firing; the front rib of the test door was painted with 
two typés of Enamel paint around rocket tubes to find out how long 
they would hold up in the rocket blast. They were Grey Enamel 
MIL-E-5556, Typs I, & Black Enamel MIL-E-7729, Туре І. Hoth 
enaməls were melted by first firing and the next two firings 
blew the enamel off. 


I, The follewing sheets show the round number, configuration and 
position for each round fired. 
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' EVENT DATE TUBE NO ROUND NO CONFIGURATION COMMENTS 
1 5-03-56 2 1 All Prod parts except epoxy Enamel soft. after firing 
igniter arm; black enamel 
MIL-5556 & Grey Ñn, 058 
оп front of door. 
2 5=23 2 2 A13 Prod Parts Enamel Blowing off 
5-23 1 3 Repeat event #1 Enamel almost gone 
5-23 2 4 Repeat Event #2 No enamel left — 
5-23 1 5 Repeat. Event #1 < 
6 
5-23 2 6 Repest Lend #2 == 
5=23 2 7 Repeat Event #2 p 
5-24, 4 8 No grounding arn, flap handle. Epoxy igniter arm broke on URINE 
igniter arm, microsultch inst. #1 tube 
in #1 tube, Rokíde back panal a 
2 
5-24 2 9 Repeat Event #2 [A 
10 5-24, 1 10 Formed igniter arm installed Formed igniter arm broke Lo 
11 5-24 2 11 Repeat event #2 © 
12 5-24, 4 12 Repeat event #8 except melomine Melomine ignite arm in #2 2 
igniter arm inst. in #1 tube tube broke mile loading 
i3 5-24 2 13 Repeat Evont #2 
14 5-24 2 14 Repeat Event #2 | 
15 5-24 4 15 Repeat Event. #8 
16 5-24, 4 16 Epoxy igniter arm іп #4, Мер Flap handle igniter arm 


handle igniter arm in #1, broke in #1 


EVENT 
17 


18 


19 
20 


DATE 
5=25 


5=25 


5=25 
5=28 


5-28 


5-28 


5=28 
5-28 


5-28 
5е28 
5-28 
5-28 
5-28 


TUBE NO 
144, 


1&4 


2&5 


2&5: 


ROUND NO 
17,18 


CONFIGURATION 

Prod. igniter arm with. extra 
Teflon washer on #1 &#4 tubs, 
No grounding armfA4 


Repsat Event #2 


Repeat Event #17 


Repeat Event #2 

Repeat Event #2 

Repeat event #17 except ine 
stalled grounding arm, in #4 
new pull teat with inert rocket 
All prod. parts except no 
grounding arm оп #5, new pull 
test, Rokide back panel 


Repeat Event #20 


Repeat Event #21 


#1 tube : 


Repeat Event #21 
Repeat Event #21 
Repeat Event #22 
Repeat Brent #21 
Repeat Event f 


Page 2 
COMMENTS 


#4, rocket kicked aft off stud by #2 
rocket, set in stud & fired 


Same kick back, Teflon washer & bushing 


#1 tube broke 


Teflon washer & bushing broke 
on #1 tubs 


N 


Plipper door bent 


Lost door latch spring 


= 


lost Door latch spring 


L 
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DATE 


5-28 
5-28 
5-29 


5-29 


5-29 


TUBE NO 
2 


2 
285 
1 


мол Ë лл ғ әл Ж ғ 


"R 


ROUND NO , 
44 


CONFIGURATION COMMENTS 
Repeat Event #2 i 


Repeat Event #2 


Repeat Event #2} Teflon Bushing Broke #2 tubs 


Changed intervalemeter no 
grounding arm, removed stl. 
riv, heads at front tube 


Repeat event #21 except in= 
stall new ignitor arm 


Repeat Event #32 
Repeat Event, #33 


Repeat Event 32 
Repeat Event 433 
Repeat Went #32 
Repeat Event #33 Lost Door latch spring 
Repeat Event #32 
Repeat. Event #20 
Repeat Event #21 


Repeat Event #20 


Repeat Event #21 


Repeat Event #20 

Repeat Event #21 

Repeat Event. 422 Ast pred. switch shorted, Teflon 
bushing broke #2 tube 


Repeat. event #21 except inst. 
new ignitor arm & prod, switch 
Repeat Event #32 


4? 


49 


© 


51 


52 


5-21 


5-21 


5-31 


бей 


6-1 


TUBE NO 
282 
1 
285 
1 
285 


н 


2&5 


ROUND NO 


71,72 
73 


97,98 


CONFIGURATION 


Repeat Event #44 


Repeat Event #32 


Repeat Event #44 
Repeat Event 32 


Repeat Event #44 


Repeat Event #32 


Repeat Event #44 
Repeat Event #32 


Repeat Event #20 & #32 


Repeat Event #44 except 
inst. new prod switch 


Repeat Event #49 


Repeat Event #49 


Repsat Event #49 


Repeat Event #49 
Repeat Event #49 


Repeat. Event #49 


Paze 4 


COMMENTS 


2nd Prod. switch shorted 


NFIDENTIAL 


$ x3 


Microeswitch worked for this 
firing,#1 igniter arm bushing 
beat up but working, #4 igniter 
Oo Eo | 


Prod, switch worked for this firing, 


#2 Agniter shorted,/5 igniter o.k, 
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| ЖЕП іп roply refer to: 
F iUe PO File NoE ие 9483433 
Itr. 76-3506 


1% May 1956 


Subject: Comtrest АРЗЗ(600)55842 
s ңы. A Division of Ganeral Eynemies Corporation 
Sem Diego 22, Cali rale 
Medal P- Аїғріеюэв | 
Plight Test Prommen с Measuraxspo Requirements 
Report Amsucuonó üysten Testa - Эшта) of 


тоз Commer 
Aie MetoerleA Comat’ 
WrightePattearsoa HS, Forte Base, С 


Attontico: КӨРЕРС (02903) 


Via: Air Pores Plant Representative 
Вап Antonio Air Metoxiel Arca 
Convair, A Divisican of Ganoral Dynamics Corporation 
Зав Diego 12, Califeraia 


Reference: (а) Past Та Statensat of Work as Amended by 
palementel RS en 763; dated 30 Jwe 1955 


Enslosuro: (А) Five (5) eopies Convair 2 20-197 Gated 
26 Maxch 1956 Mzacureuent Requirements Roport 
Su bell Test - F-102A A afi 50-1793 = 


(9) missen (13) copies Ceavair DD Fom 250 N 
РБ. 633371, белей Us Hay 1956 - 


Lo Enclosure (A) 48 sulmitted for eceaptence and approval in 2 \ 
with reguirensnto of Raferance (a). 


Bo Б is maqueseea that Combrector ba notified of the acceptante of the 
enclosed date, by returning an exeeuted сору of Ensiocuxe (В). 


соз AFPR (4) w/b Beek. быз) СОПТАТЯ қ 
ТАГО A BAvisten of Gousrol Dynomiss Corporeticn 
WAP (23) 9/13 Ne (B) (Sen Diego) 
Dayton Ofe. (2) | 
Contraoto š ; o em 
Je $. Alkazin (3) Wo М. Tox 
L. Meore (2) Senior Project Eugineer 
Sp33. FE (2) 


Ense. Шаары Flight Dost 
Моёэ1 8 2/0 (3)  Acct/B133 s, (2) 


Рв DE ce du 


ой ~ z# ором “е ват оо А 

Қасы AFE / xd I alsa ba: 
— | | Fee 
SEP 13 1956 f 102 PO Fils Nose z 8 


влог P 4. Malonsy 
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Р-102 Falcon Missile Firings Summary 


The attached chart is а compilation of data available to us regarding Falcon missiles 
fired by F-102's to date, Theso firings are only those utilizing Fire Control Systems 
and micsile guidance. 


-' when drawing conclusions from this chart, it must be kept in mind that a large percent- 
age of the firings which indicate no guidance were made before the recent series of 
changes to the Fire Control System, 1% should also be noted that aireraft 1786 
utilises a modified Fire Control System, and is operated by Hughes, Thus, the higher 
percentage of hits might indicate the direction the systems can go ss later develop- 
nents ore acquired. 

Ine kill probability io not lincarly related to the number of missiles fired per salvo, 
However’, Hughes agrees that some feeling for the probability involved overall сап be 


acquired by dividing the total number of firings by six (full salvo) and comparing this 
with the number of hits, Provabllity of kill (pk) also varies for different targets. 


J ° d, withoe | 
Assistant. Chief of Engineering Flight Test 
Wii En: in 
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We F, Chana 


Information pertaining to Electrical Wiring on Е-102А Aircraft at АРАС Eglin 


' Air Force Base 


Ihe status of F-102A Aircraft at Eglin Air Force Base as reported by Mr. 
Del Finken upon completion of the armament tests at that base on 1 July 
1956 which involved the first attempt to destroy a flying drone target 


using an F-102A Aircraft of tactical configuration, appeared as follows: 


1. At APGC 


Five control and armament system operated satisfactorily and mission 
was successful. 


2% At AEAC 


Aircraft 1818 was checked and ground operated in order to prove both 
the five control and armament systems. 


Trouble was found in the modification of the aircraft wiring accomplished 
by Air Force Personnel, with Convair Technical Representatives assistance 
and approved by Air Force inspection. 


Aircraft 1807 was not operationally checked as parts were being removed 
from it for replacement of parts on Aircraft 1818. 


Aircraft 1818 was armed and declared OK when flight was aborted due to 
the malfunction of an elevator trim actuator. 


Discrepancies voiced by both commands were: 


1, Trim actuator failures 

2. Windshield anti-ice failures 

3. Cabin air control box failures 

4. Lack of support equipment 

5. Need of more simplified test equipment 

6, Excessive maintenance required on armament system. 

7. It is felt that more rigid quality control is desired. 


— c 


CONVATIR 2 Sen Diego 


The quality control item was voiced the longest and loudest by a Major R. 
Marshall of АҒАС. Major Marshall was dissatisfied with the aircraft 
wiring in general and thg instrumentation wiring in particular. 


On checking through 8, E. files, minutes of meeting and FSER indicate this 
item had been studied extensively prior to 10 April 1956. Noted meetings 
included AFAC (Major Marshall), Convair and Hughes. Convair offered to 
send a Mod crew to Eglin with instructions to rework and operationally 
check the complete instrumentation installation. This offer was rejected 
by Major Marshall and a Mod crew of 5 people from H.A.C. was assigned the 
task and responsibility of putting the system into a satisfactory cone 
figuration, The conclusions of Mr, Del Finken were: 


1. Since Convairs offer was rejected in favor of a Н.А.С. crew, responsi- 
bility of satisfying Major Marshall lies with H. A. C. 


2, Major Marshall is in sympathy with Н.А.С. and disparaging remarks about 
Convair should be weighed by this factor. 


Ssist. Supervisor 
Service Engineering 


FC: DJF smd 
Std. Dist. 
FSE 

SN 

Clark 
Finken 
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27 December 1955 T 
PROJECT 
OFFICE 
In Reply Ref 
То: 1 


Convaix 

A Division of General > 
Dynamics Corporation 

San Diego 12, California 


Attentions Та iW. We Fox 


Subject: Expenditure of 7-17 Engines and Comments on the Р-102А 
Serial No, 1793 Fli ht Test Program 


Reforance: 1) “Model F-102 SN 53-1793 Armament Test and Development”, 
| ‘Convair Report No, 20-8-121, dated 25 July 1955. 
2) “Missile Trajectory Instrumentation for Aircraft SN 
1793", НАС Letter No. 4130-955, dated 6 Decomber 1955. 


Gentlemens 


In developing the program outlined in Reference 1, Hughes and 
Convair agreed that T-h7 ongines should be used for the firings 
raquired by Ifaches fcr boost period trajectory data required for 
jump angle machanization and M-9 (T-58) enginos would bs used for 
the firings required by Convair. Jinghes has been informed that 10 
of ths 27 missiles with Т-Ц7 engines reserved for those firings have 
been launched at other than the specified conditions. E, Vavens 
(Convair) informed 0, Phillips and A. Gale (Hughes) by telephones on 
J, December 1955 that Convair had not recoived any М-9 (7-50) engines 
with which to initiate the flight test program on aircraft, ЗН 1793. 
Flight Determination Laboratory at Holloman (FDLH) had assured Convair 
that it was possible to obtain satisfactory optical trajectory data 
from missiles aquipped with flaras and M-9 engines at altitudes lewer 
than 35,000 feet, provided correct lenses and film were used, Convair 
had reagoned that tho Tl? engines could bs replaced by Не9 engines in 
the HAC-required firings below 35,000 fest. f wi 50 


JANA 56 
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`  Bseauss Huches is interested only іп the first 1,0 to 2,0 seconds 
of flight on these missiles and because the flares do not always 
reach full intensity before 1 to 2 seconds, missiles with TH engines 
are still required for use at the 35,000 and 15,000 foot firings. M- 
engines Рог the 12,70 foot firings will yield satisfactory data 
provided color film and 120 centimeter lenses are used, 


Missiles Ho, DV-O180 through «0198 have aligned 7-37 engines. 
Thorefora, these missiles should be usod on tho Hughes required flights. 


Hughes requires the use of the tactical intervalomater, which 
fires tho two side missiles simultaneously and delays the center 
missile ignition 50 milligsconds, on all of the ballistic flights 
except the 15,000 feet condition, where its use is optionsl. 


To recap the Hughes requirments on DV firings on the Ғ-1024 
configurations 


Toli? te Tactical 

Run Altitude Mach No. Losa Factor Bays Required — Intervalonster 
1 12,000 ft 95 1.0 в b desired mandatory 
2,3 12,000 ft 295 3.0 g а, b  desirad mandatory 
1,5 12,000 ft „95 “1,0 g a, b desired nandatory 


6,7 35,000 ft 1.2 - 1.3 3.0 g а, b mandatory mandatory 
8,9 35,000 4% 1.2-1.3 -1.06 a, b mandatory mandatory 
10,11 15,500 ft 0.90 3.0 г. a, b mandatory optional 
Ways 
a = Rear center and one of sither side 
b = Fron; conter and ono of either side 


Missiles аға to bo fired in pairs to simulate tactical firing as 
с1озе as possible, 


Note that the 30,000 foot firing, originally asked for, із shown 
at 35,990 feet. This change was made to fire at the maximum Mach 
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mmber and to coincide with a Convair flioht condition (Reference 1) 
in an effort to save missiles, The 15,000 feet case may be another 
run where tho firing for ПАС may suffice for a half salvo of a similar 
Convair condition by adding a missile with an Н-9 engins to tho duo 
with T. Jos requested by НАС. НАС does not objoct if Convair wishes 
to fire a mi:sile with ап М-9 engine in the unsesupied side bay in 


any flight. 


Askania ground camera coverage for the initial 1.2 to 2.0 seconds 
of flicht is randatory on all. НАС required flights and desirable on 
the Convair flights, Bacause of the statistical nature of ballistics 
data, HAG can use position and aircraft data on the Convair firings as 
wall as those specified above. 


ПАС approves the use of aircraft SN 1788 in lieu of 3N 1793 for 
the ballistics firings provided the tactical intervalomoter tining is 
used (50 millisecond delay for the center missile) o 


Tn Вагегопсе 2 a proposal has baon made to use the SU 1793 program 
as a step in the developmont of the IR strike camora method of 
determining missile jump angle. If the system proves to bs usahle for 
missiles, trajectory data could be obtained indepondent of ground 
cameras in futuro programs, НАС will furnish Coma ir with suggested 
camera depressions to place its field of view to cover theoretical 
estimates of missile trajectories for both Convair and HAC flight 
conditions, This data ghould bo available the early part of January 1956, 


білсе tha effectiveness o^ the F-109A/QAn-1/H0-10 weapon system 
depends on the quality of data and successful completion of both tho 
Comair and HAC portions of the program slated for aircraft SN 1793, an 
early concurrence by Convair would be appreciated. 


Very truly yours, 


HUGHES AIRCRAFT COMPANY 
WEAPON SYSTEMS DEVSLOPEENT LABORATORIES 


a Laer, 


io Livesay 
Project Manager 
ААН 
AHG/s3§ 
COs ARDC, ROZSA (3) 
A hd” 
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J. М. Pasternack 
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Report оп discussions held at Hughes Aircraft Co, on 7 November 1955 
concerning Е-1024, anap-up woapon system demonstration flight test 
requirements. 


1: Recent conversations between Convair and Hughes management concerning 

the forthcoming F-102A/MG-10 weapon system demonstration have been concerned with 

the possibility of incorporating snap-up attack demonstrations in the program. 

To plan tho snap- up flight test demonstration adequately, НАС, in a letter to 

W, d. Fox, has requested that specific flight test measurements be made in зпар- 

up typo maneuvers. It is understood that this information would be employed to 

establish the pre«demonstration flight test check-outs at Edwards ATB, as well ! 
аз pupporting the subsequent demonstration program at Holloman AFB. To date, НАС E 
has received only predicted snap-up trajectory data for the F-102A airplane. They 
(HAC) have flown senap-up type manouvers in their УР-102А aircraft and are some- 
what concerned at the substantial difference between the predicted F-102A data and 
the Yl-102A performance results. They appreciate the significant difference іп 
performance attributable to the change in airplane configuration in going from the 
УР-102А to the F-102A. Nevertheless, there still exists a desire on their part to 
have substantiation of the predicted F-102A snap-up performance. 


2, The original flight test request submitted by HAC indicated their desire 

to have trajectory data accuracies which could be obtained only through the use of 

the Askania ground environment at Holloman AFB. At a recent conference called by 

the Model 8 Project Office, the HAC flight test request was discussed. It appeared 
desirable that snap-up type flight tests be carried out on a production Ғ-102А | 
configuration (J57-P-23 engine) to determine the effect of engine compressor stall 
on the snap-up capability. At this meeting it was recommended that contact be made 
with ВАС to review their concern over the compressor stall problem and also to | 
determine the necessity for the specific flight tests and data accuracies requested В 
by them. I met on 7 November 1955 at НАС with Messrs R. Ausborne, A. Stephenson, | 
D. Гох and E. Althaus to discuss these items. E 


3. The following results were obtained: 


а. HAC agrees that compressor stall linitetions to the 
snapeup maneuver should be explored prior to the weapon. 
demonstration. 


time histories of flight path angle, airplane velocity, 
and, if possible, airplane attitude or angel of attack. 
НАС concurs that Askania typo accuracies are not required, 
however, they desire to be advised of the accuracy of tho 


I 
b. The particular data most desired by HAC consists of x 
E ` data measurements from our normal flight test instrumentation. | 
l 

\ 
| 
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в. I agreed to contact, by telephone, Mr, D, Fox of НАС 
on 8 November to inform him of the data accuracies we 
could expect without Askania type coverage. HAC personnel 
agreed that upon receipt of this information they would 
forward a new letter revising their test data accuracy 
reguirements. 


4% Тһе first thing in the morning оп 8 November, I contacted Мг. Т. Maloy of 
Experimental Flight Test Planning and Mr. W. Dorrence, Model 8 P.O. and transmitted 
this information, Mr. D. Molaney of the Exp.Flt.Test group accepted the responsi- 
bility of contacting Mr. Fox of HAC and carrying out any further coordination. 


M, Kantor 
МЕ 51. N 
вс: Model 8 P.O.sAttn: Wi—Porronte-e-^ 
Т. Haloy, Бхр.Ғ1%.Төз% 
р. Melaney, Exp. FIt. Test 
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[CONF /FEFEE-10-5HeE ATTN COL B. Б. TURNER, 802-1510, 

PARA ONE. The evaluation by the АЕРТС of the restrictions imposed on the 

F-1024 airplane, because of inertia coupling in roll, has bee. completed, 

The airplane was tested in rolls from а seven zero degrae bank to seven 

zero degree bank in the opposite direction, from wings level through one 

eight zero degrees bank and back, and from wings level through three six 

сего degrees of bank, The tests were accomplished with varied rates of 

roll and with various nose up and nose down elevator deflections. The 

basic airplane was tested at three five zero zero zero feet through а speed 

range of point sevən four to one point one Mach number. The aircraft with 

yaw damper and turn coordinator was tested at one five zero zero zero fect 

from point four five to voint nine five Mach number; at three five zero 

zero sero feet from point aeven four to one point one Mach number, and at | 
four six zero zero sero feet at point nine Mach number, The aircraft with | 
sidəslip feed back, yaw damper, and turn coordinator was tested throughout | 
the speed range at three five zero zero zero feet, The results of these 

tests are being prepared for presentation in a tech note, A preliminary 


release of the conclusions and recommendations is being made as requested, 


PARA TWO. It has been PHP that: А, The F-l02As1ircraft with yaw 


URCLBSSIFIER. 


M [CONE [FTFEE-10-5h-E, (“pet ta) (8 


J 


«damper and turn coordinator operating can accomplish the basic ADC intercept 
problem, Wit':out these devices tracking is virtually impossible. The lack 
of inherent directional stability in the F-102A aircraft precludes it from 
satisfactorily accomplishing the basic ADC intercept problem when the yaw 
demper and turn coordinator are inoperative. 

В. The Ғ-102А aircraft, with or without the yaw damper and turn coordinator, 
19 unrestricted in rolls up to a one sight zero degree change in bank angle 
under the conditions tested. The airplane may be rolled beyond one eight 
zero degrees through three six zero degree bank change with a limit roll 
rate of eight zero degrees por second. This limit can be easily exceeded 
inadvertently during а nonoperational type mission and could result in 
damage and possible destruction of the airplane, 

С, The sides lip feedback as installed on the ҮР-102А airplane, USAF NO. 

53-1787, 16 a definite aid in reducing the inertia coupling effects, The 
minimum acceptable criteria in roll vithout inertia coupling is that which 
can be accomplished with the sideslip feed back operating. The aircraft 
in this condition 18 unrestricted in rolls up to а one sight sero degree 
change of bank angle, and may be rolled through three six zero degrees of 
bank with a limit roll rate of one two zero degrees per second, A higher 
roll rate for three six zero degrees is not considered to be mandatory for 
the mission. of this aircraft, but could be inadvertently exceeded with 
possible damage or destruction resulting; A higher roll rate limit may 
result from further exploratory flight tests in this condition. 

D, Artificial warning devices are impractical for this problem because of 
the rapid buildup of yay and normal acceleration with inertia coupling; 
however, warning Lights should be installed to indicate when the stability 
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augnentors are inoperative, 

Е. Absolute limiting devices would be too restrictive and would limit tho 
ability to accomplish a basic mission, 

PARA THREE, It is recommended that: 

A. Tho directional stability of the airplane be improved in order to reduce 
the susceptability to inertial coupling effects. | 

В. An Ғ-102А aircraft bo provided with an increased vertical fin area and 
be evaluated as soon as possible by the AFFTG to determine the degree of 
inprovement in stability and loss of performance, 

C. The contractor's investigation in inertia coupling be continued to deter- 
mino the complete envelope free of adverse inertia coupling effects especially 
at low altitudes and high dynamic pressures. 

D, No absolute liniting device should be incorporated within the lateral 


control system. 


ROBERT L, STEPHENS, Major, USAF 
#е102 Project Officer 


Е. А. HANES, Colonel, USAF 
Director, Plight Test 4 
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Subj eots Minutes of Conferenoe on Progross and Plans for Armament Test Program 
at Holloman Air Foroe Baseo 


Attendanoes Му Рогов Capt, Wo E, Smith = Ре102 Project Office 
WADC 
Lt, Go He Elrod, Hao АРАС = ACN 
Eplin AFB 
Hughes Aircraft Coo 
Culver City, Calif. Oliver J, Phillips 
| J, Ао Sosnlon 
A, Но Gale 
Ого M. Feil gen 
Jo B, Lyon 
Но Но Delmont 


Re О. Langerud 


Convair < HAFB Gs Wo 0" Hare 
та E Ао Во Treffer 
б. W, Hofellor 


Convair = БАРВ Со Ме Pieper 
Convair e San Diego Wo W, Foz 
P. M, Prophett 
Ко Бо Strayer 
Be P, Ferguson 
Т, Le Maloy 


We As Pickens 

R, В. Wahler 

Мо Е. Edelstein 
Е. Do Havens, Jr. 
Wo С. Droege 
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STARY 
ARMANENT TEST PROGRAM CONFERENCE 
| 25 Qotober 1955 

The following items in the Ё=102А and ТЁ=102А Armament Plight Test Program were 
discussed with informational data and future tests outlined. Respestive action, 
where indicated, will be taken, 
10 8 of activities to date С 1788 Rockets and missiles fired. 

8 flights, total of 18 missiles fired 

2 flights, total of 36 2075 inch rockets fired 

22 flights, total of 288 2,00 inoh rockets fired 
г. Utilization of 1788 


a) 2= по} rocket firing clearance from USAF needed as a result of damage sustained 
to the rocket doors by malfunctioning rockets. 


Astion to be takong 


lo; The Air Рогоз will send to Convair a clearance to fire 2,00 inch rounds 
with the heads eemented on, 


2› The Air Force will proceed to gst the 2,00 inch round tested to ascertain 
whéther or not the screwing off of the head oaused the failure on s/A 1788 
at НАЕВ. 


30 Оп the strength of the Flight Squib firings Cotwair has accomplished with 
the cemented rocket modification, Convair will proceed with flight firings 
as soon ав Air Force clearance is received, without waiting for results of 
the tests noted in paragraph 2(a)2 above. 


до It is assumed that Holloman will store enough assembled rounds on a daye 
to=day basis so that the test program aan proceed as. scheduled. 


b) Tasks presently assigned: 
1, HAC 2-4поћ Rocket Program to obtain jump angle e approximately 15 flights. 
22 Angle of Attack Program using inclinometer,. 
There are about 8 flights set up for this which will be accomplished while 
waiting for Air Farce о1вағалоз to fire 2,00 inch rookets,. If the rooket 
firing olearance comes through in timo, the total program will be oompleted 
sometims in December, 


о) Future use of airoraft 


Future use of the airoraft will be chaee support with beilment to Convair with 
оһалге freedom on the airplane to do minor testing as necessary during the 
programs 


30 A/C 1795 Configuration 


a) Fast acting armament gear с armament oyole times with varying "q" and "р" reo 
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quested by HAC will be obtained during the firing program. This data is needed to 
confirm figures used in design of Fire Control System. 


Intervalometer = The firing on 1793 will be with the "Barrel of Snakes intervalometer, 


Je57P23 Engine = At the earliest possible time, the Pe23 engine vill be installed in 
the airplane, 


fo 


бо 


бо 


Survey of 1795 Plight Test Program 


в) Mashanism checkeout 

b) 24 and 36 rocket door configurations 
в) Engine snuffing 

d) Rocket separation and jump angle 

ә) Jüssilo separation and jump angle 
f) Possible negative "E" firings 


Hughes will exam пэ Convair report on the problem of negative pitch rate firings 
and supply information as to the likelihood of being at Вбрег second maximum neges 
tive pitch rate during automatic firing. Conveir will look at the negative pitch 
rate problem from any manunl firing standpoint. 


HAC stated that Convair tests at Holloman indicate deposits on nirdromes from 2,00 
inch rooket firings can reduse the effectiveness of the missile under certain сопе 
ditions. At the conolusion of additional requested testing, Hughes will prepare а 
study showing the reduction in kill probability of the missile. (It is the consensus 
of those present that this is a minor problem, Action, other than the above, will 
be deferred until the results of the study are available.) 


ТР. 1354 
a) Flight Test Program 


1, Hardware cheok out 
22 Rooket and missile separation and jump angle 
80 Snuf fing 


Rooket and Missile Procurement 


a) Rockets and ifissiles requested 
b) Т=47 and -68 motors 
g) Additional missiles for possible pitoh rate program 


Convair wire sent to the attention of Xr, Во бо Wills, Convair, Dayton Offios, 

dated 13 October 1955, outlines Convair's monthly rocket requirements fram October 
1954 through March 1966. Ав fer as missiles are concerned, Convair letter TMF в ВЕРя 
eh, 6954-29, dated 14 October 1955 contains Convair’s full missile requirements for 
Ғо102А, 53-1793 and ТҒ»102А, 54-1354, Convair'’s required missiles on 1798 and 

1354 are still аз outlined in this letter with exception that a re-examination of 
the inert missile requirements will be made, The missiles for 1799 will be provided 
by Hughes, The Air Foroe will take on the task of providing the missiles requested 
in the above Convair letter. Convair will officially request via the AFPR Тоб8 
missile motors for the 84 missile airframes at HAFB without motorso 
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d) Missile assembly at Holloman Air Foroe Base will be taken on by Convair after 


Hughes assists Convair in convincing the Base Personnel at Holloman that ‚НАС 
сап no longer carry on this task and that Convair must be provided with the 
necessary facilities for doing the task. Hughes will see to it that adequate 
Convair personnel will bs trained in the missile assembling procedures, | 


an allosation from the ARDC Headquarters. 
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Senior Proj өзб Engineer 


WE: EF eh 


Distributione 

Each attendee listed 

Col; В. E, Turner с F2102 “SPO 
Jo H, Farms 


| 
| 
7o 1799 1150 с НАРВ OPERATION 
е Drones 
b) Review of program 
о) Review of schedule 
Drones have not, as yet, been allocated, WSPO is still endeavoring to get 


TOs 
ЕКОМ: 


за 12 October 1955 
J. C. Hoover / Ж. А. Pickens 
R. В. Wahler 


SUBJECT: Summary of Phase I = 2,0 "Rocket Ground Test Program for 


F102AÀ Interim Production Missile Bay Rocket Door gilda s 
Conducted at Holloman AeD.C. Between 26 September and 7 Oct- 
ober 1955 { 

104 -j 


T F O РО Fik (` 
In this series of rocket firings a total of fifty (1214) 2.0 inch 
rockets were expended before our program was halted dus to a shortage 
of rocket heads. 


Tandem tubes in the test door were of 24ST3 aluminum and 66576 alumi- 
num, with steel inserts at the forvard blast pan areas. Rocket ignitors, 
grounding contacts, and flipper door latch parts wore fabricated of 
stainleas steel typo 321 and 547, ILgnitors of stainless were found to 
be too sort and were replaced with parte.made of 4150 stesl, heat treated 
to 180,000 PSI. The flipper type separator door between the tandem 
rockets него tested using both stainless steel and titanium materials. 
It was necessary to replace the ignitor stud insulator bushings made 
from laminated Thermo-setting molded rod with teflon bushings to prevents 
short circuits caused by cracking of the fiber glass bushings. 


Due to thick carbon and tar deposits from the rockets,coating the і рпі ~ 
tor and grounding contacts, it was necessary to clean these parta after 
each firing to insure electrical contact. This type of service proced~ 
ure will be necessary on all aircraft to guarantee rocket ignition. 


Very humid atmospheric conditions at the test site caused considerable 
corrosion to form on all the steel and aluminum parts but hed no сог- 
rosive effect on the titanium flipper doors. With this humid climatic 
condition corrosion is accelerated by the hydrogen gases from the rociets 
forming hydrocloric acid which covers 811 parts in the blast area, For 
this reason the following hardware material changes are recommended to 
minimize the corrosive effectas 


1. Flipper type separator doors should be fabricated of А.У. S. 
4921 titanium, 

2. The forward closure bulkhead on the missile bey rocket doors 
should be made from titanium sheet. 

$. Door latch hook, and housing should be changed from stainless 
steel to type AKS4921 titanium. 

4. All ignitor and grounding parts along with the saddle housing 
should be changed to AMS 4921 titanium. 

5. Titanium tubes should replace aluminum rocket tubes in the 
missile bay.doors, 

6. Welded stainless steel blast pans should bo replaced by weld- 
able titanium pens. 

7. Ignitor and grounding contact springs vill require redesign 
to provide parts which will not yield under repeated loadings. 
These parts can be retested at the time titanium tubes are obtained 
for the second phase of this program. 
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MEMO 5 


f : 12 October 1955 
J. C. Hoover / W. A. Pickens Page 2 


Attached is a summary of test events showing the number of rounds 


fired per event? 


Event 
Event 
Event 
Event 


Event 


Event 


Event 


Event 
Event 


Event 


Event 


Event 


Event 
Event 
Event 


Event 


#9 


#11 


#12 
2713 
#14 
#15 


9-29-55 


Fwd. Upper (inerts adjacent) 

Repeat of above 

Repeat of above 

Center fwd. {inerts adjacent} 
no cameras 

Upper aft (flipper door down) 
no cameras 

Lower fwd (inerts adjacent) 

Upper aft (flipper door down) 

Lower aft (flipper door down) 

misefire 
Upper aft (flipper door down) 


Center aft (flipper door down 
9-50-55 - 


Repeat- Upper aft (flipper door down) 
After fix of ignitor oontact to insuro 
seating of contact in rocket groove, 


Tandem lower tube (flipper door warped} 
Caused by .052 seconds delay between 
fwd. and aft round, (operation stopped 
to check rewiring of circuit and 


correct timing бо .096 seconds between 
fud. & aft round.) 


10-3255 


Tandem upper tube (inerts adjacent) 
Tandem lower tube (inerta adjacent) 
Tandem upper tube 


Tandem center (misfire on aft round) 


F^ FRNIPEPSERIPEA f 
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1 


2 


Round 
Round 
Round 
Round 
Round 
Round 
Round 


Round 


Round 


Round 


Rounds 


2 Rounds 
2 Rounds 
2 Rounds 
1 Round 


12 October 1955 


Ë Page 3 
МЕЧО: J. C. Hoover / W. A. Pickens 
10-3555 
Event #16 . Repeat of above (after cleaning 2 Rounds 
contact) 
Event 1/17 Tandem lower and upper (misfire on 3) i Round 


Operation stopped to replace ignitor 
contacts and bushings (teflon aft 
heavier molded rod fwd) Rains ended 
continuation. This PM. 


1054-55 


Fi rings cancelled because of heavy 
rains all day. 


1025-55 


Event #18 Upper tubs tandem (inerts adj.) Chenged 2 Rounds 
cover plates on aft blast pans to „064 
full hard stainless, was 2051 quarter 
hard stainless steel. Added double spring 
on forward ignitor arm. bottom spring 
„056 upper spring .028 


Event #17 (Repeat) lower and upper tandem 4 Rounds 
Event #19 Tandem all tubes. For instrumentation 6 Rounds 
requirements 
Event #20 Tandem ali tubes. 6 Rounds 
Event #21 Center an upper tandem 4 Rounds 
Event #22 Upper tube tandem 2 Rounds 
Event #23 Upper tube tandem 2 Rounds 
10-6055 
Event £24 Upper tube tandem (no cameras) 2 Rounds 


Firings halted to conserve the 27 rockst 
heads available for use on A/C 1793 


Total rounds ozp» 50 Hounds 
ended 
A total of 26 rounds were fired from the upper tube in the test door. 
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DQUARTERS 
RIEL COMMAND 


ON AIR FORCE BASE, OHIO 


DEC 10 1956 


TO SPEED DELIVERY 

` or YOUR REPLY, PLEASE 

Р ADDRESS COMMUNI. 
ТО ТАГА CATION то ATTENTION OF 


biopH YOC νν 19-18) 


NO 7- 6 JGC/ ewt 


ка 1%. 


Ch: Contract AF 33(600)-30169 
Model F-106A/B Airplanes 


Plight Test Program - Falcon 
8155116 and МВ-1 Type Rocket 
Requirements 
TENT: Air Force Plant Representatives 
№: Convair, Division of General Dynamics Corporation 
P. О. Box 1950 
3165 Pacific Highway 
San Diego 12, California 
REN. Convair Letter 6-5096, dated 2 October 1956 
J. Action is being taken to provide for Falcon and iE-1 require- 
ments as outlined in referervced letter, The contractor will be advised 
o^ the outecene of this action. q- Contam MESSAGE An ES - 143 4 
ім / Mav SL 
2, Headyvarters AR.) O, Detach.ent 1 (202576) is planning, t^ hold 
э conference for the purnose of discussing 18-1 requirements with Поч, 105 
. rere Gernany, at wnich time tre contractor will be теспезіей to 
attend, shis diceussion should өзі in determining the erect con® i. Aruban 
of re.nds te Ve prerared. 
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lADQUARYERS | 
ERIEL COMMAND 


RSOM Aik FORCE BASE, OHIO 


DEC 7 1956 


TO SPEED DELIVERY 
or YOUR верт, PLEASE 
ADDRESS COMMUNI. 
CATION то Адгинпом 07 


ator | 


uar и tc^ 7 1956 


Е Jû PO File No — é 


Contract AF33(500)- 912 
Plicht Test Program = Armapent Test and Development 


MCPHEC (RD Z5FG/ 16 -1A) 
JGC/ch 


AF Plant Representative 


Convair 

Division of General Dynamics Corporation 
P. 0. Box 1950 

3165 Pacifie Highway 

San Diego l2, California 


Convair lbr 6-4290, dti 19 Jun 56, w/incls. 


Convair report 20-8-242, deted ll May 1956, covering the flicht 


test progrem on Е-102А, 5/0 53-1793, is approved. 
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“MORE AIR FORCE PER DOLLAR” 


AF ЛАУ иа Ll Amr К=з, 


Mohr/ Wells 


и, A. Pickens = b= ^ 
Ё-102_. nt Test Stand Schedule -8) 
F 102 РО File No7- < 


1, The Armament Test Stand will start operation during the week | 
of October 15, The original test configuration will be as outlined | 
in Weapon Systems memo EWS 2-31, dated 17 September 1956, / 
КЕСІП LE D 2. At present, only two changes are planned on the stand. They | 
| | are the incorporation of ACA 1511 (Iauncher-up switch) and tho detent 
ОСТ -1 1956 valve, These changes will be added after testing the original соп- 
figuration. Engineering is to be released now so that parts can be 
Род made available. 
OFFICE 
3, Since many of the reported malfunctions have been caused by the 
uplock switch, ACA 827 (uplock redesign) is to be incorporated in the 
test program. Installation of the new uplock in three bays vill be 
sufficient. 


he The following schedule will be followed. | | 


OCTOBER __ _ _ NOVEMBER 
Activate Stand sox | SPA \ 
Tost Confimuration/EWS 2-31 
Incorporate ACA 1511 . | 
Bench Check Detent Val: e ООО | 
Stand Operation with Detent Valve — 15 ХХХХХХХХХХХХ | | 
Determine what parts con be | EV. 
removed due to installation of XXXXXXXXXXXXXXXXX 
Detent Valve 
Incorporate ACA 8: 2 j— hen parts aje ‘aya. able. 


Stand te be retained for training 


x 
| 
| 


Design Specialist 
Weapon Systems Group 


НАР lab 


соз Fox/Wwhite/Ottem = | 
z Brady/Clapp | | 
а Chabot/Lievene | 
Ж Wahler/Hathaway | 
i Rother/Bard | 
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OCT 11°55 
F-102 
PROJECT 
OFFICE 28 Septerber 1955 
In Геріу Ребер 
To: 11365582 
Convair 


A Division of General 
Dynamics Corporation 
San Diego 12, California l 
Е 102 PO File No 7- 6 


Attentions М. На Fox 


Subject: Data Reduction Procedures for 2" 
FFAF Jump Angle Determination on 
F-102/1708 “rogram 


The information contained in tbis letter has been requested by 
E. leyers and has already been orally transmitted to Г. Meyers, C, Garrett, 
апс Г. Goodrich, 


INTRODUCTION 


The procedure outlined in this letter involves following the flight 
of the rockets using 35 mm іпГгвегей filn coverage, Dy using kn un 
сппега positions and attitude with respect to the aircraft reference line, 
rocket position with respect to tho aircraft can be computed. A brief 
descrirtlon of tho boresich^t procedure is included to pive an over-all 
picture of its role in the reduction proces3, 1.e., cives carers position 
ап attitude as well as necessary scale factors, 


BORESIGUHT PrOCRUURE 


The aircraft is leveled fore and aft and from starboard to port by 
means of known refererce marks on the aircrafts The tarret board is 
placed 500" ahead of the focal point of the canera lens and perpendicular 
to the "fuselaro reference line" (0200 water line, 0.00 buttock line). 

The cemera "deed ahead" position is now narked on the target board, 
utilizinr knowh camera station marks, The camera is then depressed through 
an ап е of approximately 5 1/2 degrees by using a special boresirht tool 
as well as calibrated пәгісілев on the target board. As soon ав the comers 
із prorerly positioned, pictures are taken of the target board in order 

to accurately determine the camera aiming point and the linear scole for 
film data redvetion. Пу nadine use of the camera cross-hairs the above 
procedure allows ona to qari, on any frane cf film, the exact location of 
the "camera dead ahead" position and to make :easurencnts of distances 
whieh may be directly trono! ‘rd into onglese 
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Convair, San Diego = 2 * 28 September 1955 
Subject: Data eduction Procedure for 2" 41382582 
FFAR Jump Angle Determination on 
Е-102/1788 Program 


REDUCTION II: OCEDII. E 


Fundamentally, the data reduction consists of film and озсі11оггарһ 
reading, The film is employed to give rocket position data with respect 
to known reference lines while the oscillocrarh trace is used to rive 
time correlation and airplane attitude chances. 


The first step involves makinp а boresicht calibration сага piving 
camere position and distances (see diapram; nunerical firures are only 
examples) о 


vr 
CMI (DERD ap” 


P d 
LIDS Жа LOAD. 


CZ ss ZE 


From the above sketch we can see that the camern is aimed 96 mils or 
© 1/2 degrees down from ite zero position, A linear scale may also be 
constructed using the distance from the center of the cross-hairs to a 
fiducial mark as the basis, 


The firing frame of the film can be found by counting frames and 
correlating with the firing sicnal on the oscilloprarh record, In the 
instrumentation for this test, the firing sipnal is not the same as the 
intervaloneter start signal, The tricrer has a two stare mechanization, 
the first stare opens the launcher doors and the second stare initiates 
the intervalometer schedule, Аз tie intervalometer | госеедв through its 
cycle, six rockets will be fired with six pulses individuslly recorded, 
However, there is а time delay, of unknown duration, betwaen firing pulse 
and actual rocket movement, therefore, a rocket "first movement" signal 
has been instrumented, The latter signal is the "true" firinr sipnal 
that із referred to in this memo, The forward rocket has to move 1355/0" 
before the "first movement" pulse із generated, whereas the aft rocket 
must move approxinately 2 feet. After establishing the actual firing 
frame, this particular frame should be placed on the viewing screen, A 
transparent sheet of paper is placed over tne j icture and reference 
marks are skotched in, еогор mountair peaks or distant cloucs, ‘the aircraft 
should be in stable flit at the tire f Тігіп" but in tre ever bert 
any roll, piten, or yaw attitudes sze resent, they can be slini ted by 
compen3atinpe Toa опа, vertical m: üorizontel translations хе; сәзіме?у; 
of the erossehairs and reforence гг з, After completion of th reference 
overley, proceed to the l6th frare rrst firing and oriont the ov. rlay 


ej 
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| ’ Convair, Сап Diego е 3 = 28 September 1955 
| , Subject: Data Reduction Procedure for 2" 135-552 
| FFAR Jur Angle Determination on 
Ге102/1788 Program 


to match tho reference marks, This will eliminate any attitudes changes 
that may have occurred since firinr, The relative position of the rockets 
1/2 second after firin^ is the data which is desired, In general, it 
vill be necessary to interpolate between franes to obtain the roc et 
position at 1/2 second past Mrince The oscillograph record should be 
consulted to establish which frame was exposed near 1/2 second, It will 
probably be frame 10 or 16 past firing since the canera is running at a 
nominal speed of 3? franes per second, Suppose, for sake of arrument, 
that 1% is the 15th frame and that the time interval of 1/2 second ends 
between tho 15th and 16th frames, The vertical displacement from the 
camera "dead ahead" position should be measured using the scale card 
made from boresipht, data, on both frames and an interpolation mado, 
Suppose that the rwasurements are 12 mils and 39 mils on the 15%һ and 
l6th frames, respectively, and that the 1/2 second period terminates 

= ‚ 1/37 of the way between the 2 fromes, The true displacement would then 
be h2 + 1/3 (39-12) a Ца = 1 u mils, The same interpolation should 
be done for each rocket, Бесгіпр in mind that the rockets ага ripple 
galvosd and naking the necessary time adjustments, All vertical moasuremsnts 
are to oo made parallel to the vertical cross-helr of the firing frane 
after the roll attitude has been eliminated, 


The next step in the reduction concerns гага Док corrections of which 
there are tun, 9420 canera position and aireraft vertical displacement, 
from firing until nal meagurenant. The camera position parallax 
correction is schenmtically qemonstrated by the follovsinr dLagrants 
бл е 0 fr! ах Ë 


жиа” 


таш | IGNES n ake & Hr 


Алам 5 h d da 


< 


A = rocket launcher 

В = Camera 

C rocket 

Y, а observed vertical anple (drop plus junp) 

Y. = actual vertical anle (drop plus junr) 
f(t) = relative rocket run = 105 fü, for 1/2 second 


it is covious that tho triancle АВС em bs сәлгізбеду solved since wo 
know 2 sides and one of tho ай еве Jee of tno law of sino" gives us 
the followings 


sin (f =) е 11.5 sin (90% Y, > 61.80) 
F(t) 
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Subject: Data I eduction Procedure for 2" (130-582 
ITAR Jump Angle Determination on 
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The parallax correction for vertical displacement of the aircraft is 
accomplished in essentially the same manner, The linear distance that 
the aircraft is displaced is found by integrating the lift accelerometer 
trace of the oscillorraph, The tine from firing until final measurement 
is the period which concerns us here. A reading of the trace is made at 
the tine of firing, coll this ag. Another reading is made 1/10th of a 
second later, call this aj. This 15 continued until 5 readings are made 
іп all covering 1/2 second, It should be noted bere that a reading of lelg 
royresentg a net lift acceleration of 0.1г and it is this net value which 
is called ay. Лом, the linear displacement due to а, is 1/2 ар t? where 
t is 1/10th of a second, The vertical velocity imparted to the aircraft 
із арба In the second interval, the vertical displacement scores 


1/2 as $2 + ао 2 


and the additional velocity is 21%; The recursion formula із now obvious 
and we get 


Sn +2 (920 + Taj + бар + Заз * al) 
2 


In order to get the displacement in feet, we must multiply 95 by a constan 
to pets 


Sp (in feet) = 0:16 (Зад + 7a1 + Sap + 383 + аң) 


After computing this value for Sg, the rarallax correction can be паде, 
Diaprramnatically, the situation is as follows: 


É. 
— I MMC ОСИБ 
— | “+ Z РР. 
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А = vertical position of launcher at firing 

2 = vertical position of launcher at tima of final masasurenent 
C 8 rocket 

5, diay Legen angle of rocket after 13% раса Лех correction 


corrected dignlacemant ande 
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Convair, бап Diego = бо 28 eptember 1955 
Subject: Data Keduction Procedure for 2" 135-5682 
FFAR Jump Angle Determination оп | 
Fe102/17806 Program 


The triangle AGC is a solvable triangle and it is easily seen that 
can be found Бу using the relationship: 


sin (= £) © к (90% Z, ) 


Аз soon аз hA is found, the reduction of the data is complete, This 
angle actually represents rocket displacement due to both "drop" and 
"jump" but a simple subtraction will be employed to separate the two 
itenge 


A recommended data tabulation form is enclosed, 
Very truly yours, 
HUGHES AIRCIAFT COMPANY 


[FG he 
Мо Fo Eicher, 


Head 
Systen Integration Department 


WFE:J1 Webh 


Enclosure 


28 September 1955 
Enclosure 
1,136682 


DATA КЕТТ 


Flight Noas Datos 


True pressure altitudes 

True mach number 

True airspeed 

Angle of attack at firing (boom pick-up) 
Relative wind transducer at firing 
Pitch attitude. at firing 

Roll attitude at firing 

Vertical displacement (Sn) 


Rear Rocket 


| F=102 Project Office 
Holloman Air Force Base 
New Mexico 


SUBJECT: Facility Requirements | РО File mo T- b 
Е іе | 
TO: С. И. O'Hare 
Ass't Manager, Flt. Test Operations 
Holloman Air Force Base, New Mexico 


Reference your request for a missile check-out building in the 
West Area of Holloman Air Development Center, it is not felt advis= 
| able at this time to assign such а facility to Convair for the follow- 
| ing reasons: 


a. No such facility exists at the present time, and a lead time 
of approximately six months would be required for construction. 


b. The present arrangement with Hughes Aircraft at Holloman AFB, 
cdi oi epa ps сви eheoked-out ыд missiles on an аз- 


c, If the arrangement in b, above is terminated, highly quali- 
fied military personnel are on hand to assume the responsibility of 
providing checked-out missiles. 


ds Secured, air-conditioned, storage space is available for 
storing completely checked-out missiles. А stock pile of checked-out 
missiles can be maintained if desired, 


e, Ding Dong missiles for the program will be supplied by Douglas 
Aircraft оп an as-required basis. 


Г. Hughes, Douglas, or the factory trained military personnel are 
considered more qualified to perform missile assembly and check-out 
operations than Convair personnel. 

Sincerely, | 
ROBERT 5, BUCHANAN 


Captain, USAF 
Fel02 Project Officer 
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INTRA - СОМРАМУ CORRESPONDENCE 
SAN DIEGO, CALIFORNIA 


| DATE 2 August 1955 
о . Le Maloy +. 
From Ge М. Ноге Дет F 104 PO File 3o т:4 


| мест Additional Missile Testing Requested by Hughes Airoraft Company. 


Enchi Сору of TUX from Dick Bentley to Newman Ormond of HAC. 


+ Dick Bentley requested that vo carry missiles with glass IN | 
421540 noses to determine the effect of rocket firings оп a Model P 
AYE aos ; де. ' | | í 


| 
| 
| 
J 
| 
| 
x 
| 
| 
The check of the effect of rocket firing on а Model P type | 
captive missile ig a now roquese as far ав I am concerned. It does | 
not seem to ше that this will add any extra effort to our Program 
and appears quite agreeable. However, 1f the captive missile 
5 the Rocket Firing Program | 
we will intend to comply with | 


porsonnol are to leave Holloman duri: 
they шарь not get this information, 
this request. 


while we believe this test is reasonable we have asked them 
to forward a formal request. for additional testing through their 
Company аз a considerable number of minor and reasonable requests 
can build up into quite a program, which we will be conducting 
down here without your knowledge or assent. Пе would like to 
continuo our practice of having all requests for testing initiate 
from your office. 


Group Enginee: 
GUTH th? "ar 


Be Г. Ferguson 


Y 


fot Newman Ormond Ext, 3126 
In а conference yosterda 24 with Gil Hofellor 1 ex) 


our plans to obtain data on 528, and 529 on а flight : 
which rockets were fired. I mentioned thet DX-529 would due 


an IR Medel nose and that we were intorected in the effects 


of firing rocket on this Model Г mis911e. 


While this тренира гон wae" sued, іп our schedule 
as Item 7, Re r$ 20-9145, Addendum 3, Ва fay 13, at the 
june 24 San Diego conference, the пае of ара 175481 nose and 
the desirability of having it installed dine rocket firing was 


not condidered. 


Hofeller requested that we initiate а letter to 
B. Fe Ferguson at San Diego to inform them of our purpose. 


Тһе installation and testing of these missiles con- 
currently with a rocket firing flight should not. present any 
difficultios nor delay. You nigh t inform Rolf Langerud of 
this request and let idm send tho letter. 


Dick Bentley 


М, С —— 


CONFIDENTIA 


CONVAIR, SAN DIEGO 


MODEL 8 PROJECT OFFICE MENG 29 July 1955 
Tos 8. Во Treffer, Enginser Test Pilot 
From ê Wo Но Рок 


Subject: Comments to Referenced Pilot's Raport 


Reference: Filets Report on Armamont Systems and Related Subjects, Madol 8, 
Holloman Aír foros Bass, Кы Mexico; from A. Be Treffer to 
Wo H. Fox dated 1 July 1955 


КОТЕ : Kumbera below correspond to paragraph numbers in above references. 
| Е 102 PO File Ма т+6 
22 іп БОР іс in process to roplaeo the 4-2 compass with the 4-40. 


20% The Weber 74048 Bjoetion Seat for 8-80, 8-02 and 8-90 aircraft originally 
included а seat cushion (Hebar Dug. 73826), ach contained a ons inch 
foam rubber pad over four inches of rigid expanded plestic. This in cur 
opinion ves the maximim softness for safe ejection. This opinion wen 
based on Col. Stapp’s sled work. | 


Upon receipt of АМО letter HOPPAP-G(WOSP-6) RGA/ch dated 5 Fobruary 1954 
requesting conformaneo to Spee, MIL-C-7481, Ansniment ІІ, the cushion was 
redesigned to include 3-1/2 inches of sponge rubber over a base of expanded 
plastic. This cuchion was Weber Dug. 75391. Но offered objections to this 
change, but were reminded that не were obligated by Spec. to change. The 
now cushion мав retrofitted to all 8-82 and 8-90 aireraft. 


Vor the 8-10 airplanes из again proposed a seat cushion (Weber 77030) with 

к one inch rubber pad, Although formal approval of tha seat and cushion 

hag not been received from АМО, 1% ig our opinion that they will b» approved. 
WANS has developzsnt programs in vork for establishing а now goat cushion 
specification, but as yet nothing but verbal recommendations have bson 
offercad, Не По know hovever that Aoro Med has established a requirement 
that по more Qhan ono inch of sponge rubber padding is to be used оп the 

nou survival kit. : 


Не are reasonably sure that the Labs at WADC are now convinced of the ed 
for minimum sofüazesg cushions in ejection seate and that they will approve 
the 8-10 cushion. | 


За, Tho inclusion in the armament circuit of а selection interruptor which 
would remove the door ¿losos selection anytime one or more of tha missile 
Taunchere become: unlatched За considered undesirable from an overall 
donign viewpoint for the following reasons: 


(1) At prosent selection of doors closed from oithsr the manual or auto- 
matic control is prevented if any one missile launcher 15 not completely 


ПОЕМАХ 
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2. 

То: Ao B. Treffer 29 July 1955 
From: Н. Н. Fox f | Page 2 
Subj: Comments to Pilot" g Repart 


upletchod. Therefore any faulty upletch mechanism would normally 
be detected bsforo flight and the possibility of a launcher becoming 
unlatched during flight is 10553104. 


(2) In the event that iigh "0" Ace and/or a faulty unlateh mechanisn 
caused a launcher te become unlatched in flight (with doors closed) 
it would ba undesirable to remove door close seloctian as thin = 
vould subject the door cylirdor looks to the full air leads са tho 
deers. Although tho locks have been designed to hoop tke deers 
closed under thease senditions, 1% io highly recommended that both 
locks and cylinder pressure bo used to assure decors remaining 
closed in flight, 


(3) The posaibility of a launcher (whieh had bscomo unletehed) extending 
with doers cLosad is very unlikely unless it is spoumod that both 
tho uplatch meebaniem and the launcher solecter valve had failed 
or malfuustionsd, 1% із therefore folt that по advantage could 
be gained by remeving door close pressure if в launcher did unlock, 


3b. Tas inclusion in the armament system of a eslootion interrupter which vould 
remove the launcher extend seloction anytime ова or more of the bay dsors 
49 not fully open is eonsidored umnecesaary 17 the interlock requirements 
(for preventing ders from closing when launchers are extending) are 
satisfactorily attained. If it is envisioned that tbe doors malfunction 
in guch a tay as to closce while the launchers are antending, 1% would bo 
desirable to interrupt tho oxtem:ion of the launchers if they were retracted 
4umodiately. The advisability of incorporating thie feature into the 
present system should be studied. 


3c. The requirement for inewriag that asnübbing air io available in the door 
eylinders before doorg can bo closed has been considered in the past and 
tho conclusions reached fren those considerations have pracluded tha 
nogosgity of such а feature. Effective snubbing due to air entrapped 
іп tho missilo bays is thought to be adequate to alley doors te close 
witheut damage even without cylinder snubbing, although 1% is not recom 
mended that the doors be closed in this manner, 4f, dua to a door пе1ес ок 
valve malfunction, the doors are closed without cylinder saabbing, it 
is felt that serious damage will not result. 1% із believed that this 
operation has occurred both in flight and during ground operation without 
door damege. 


In regard to the above comments, 4% may bo said іп conclusion that the 
preposed changes would not effeetively correct the typo of malfunction 
whieh (presumably) із or has been in evidence. The system 1s subject to 
malfunction by orronsous sequencing only uhon doors and/or lauwachers aro 
at extremse of travel, therefore, any additional safety features which 
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further interlock door and launcher peeitiens would merely parallel ths 
prosent interlocks and Бо subjected to the same weaknessos. Since the 
erroneous sequencing is not apparent during normal орзка оп ~ 3% сар 
secur when the trigger suiteh is operated abnormally = 4% is felt that 
tha changes required aro improvement changes and ar such, studies are 
boing conducted at present in order te correct for possibilities vhlch 
may produce malfunctioning even when caused by abnormal operation of tho 
controls. 


Although roche tube design is basically an Armament Group consideration, 
the responsibility for assuring that electrical continuity to the hot 
contaet and to ground is аз Electrical Group function. Since tho details 
of the difficulties encountered іп ebtaining a positive ground or а good 
hot contact ере not known to tho Electrical Group at this time, no further 
comment can bs made, howsvor, this situation will bs lavestipated and a 
"Fin" evolved as necessary. 


Production type kardvare will eliminate or reducs the troubles outlined 
in this paregragh. 


The main reason fer leasing tho flipper door was poor hardware installation, 
Tho positive stop that SD added also added to the rate of failures. Using 
the 2.75" herdware caused a large overhang of the latch resulting in 
banding in the latch ^f the operation wasn’t smooth. 


Believe Treffer is referring to flash heade not HE. The Armament Group 
has ground-tested the flash units in а tandem installation and no trouble 
wes encountered, 57 rounds were fired from the doov during ground tests 
wath no flipper door problems. Но have requosted no flash hsads ba fired 
from 1788 until a moro reliable Ясог operation is obtained, More flash 
units will Бо ground cheeked with hardware being developed for 1793. 


Tee addition of "rocket gone" circuitry to this system poses quite а 
problem from a wolgh? and circuit complexity point of view. Ја past 
considerations, ths need for proteoting against misfired rockets uae 
considered to be nogligible. A further study of the advisability of 
the addition of "rocket gono" cireultry should be mado. 


The "missile gone" switch in the launchers wore installed by Hughes by 
СТАС request (como argument vac encountered for they вам no value of the 
sviteh), To ingtall "rockot gone" switches has been а subject of much 
discussien; this item has ben discussed with the АР at mockup boards. 
It bag been determined sesh tims that tho additioa of 96 sultchas te tho 
armament circuit would add considerable cemplication = with quostionable 
readability. Landing with hot rounds both missilee and reckets' will bs 
а normal procadure whon those airplanes are im services 
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да. Tho hoat problem vas unexescted. On 1793 ground testo other mstals and 
hardwero arrangement will, be tested, | 


Ы. Н. Fox 
Senior Frojoct Enginser 
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TEST DIRECTIVE NO. 


TITLE: Armament Development fests of Р-102 Aircraft ` 


TARGET DATES: , M 
i . Desired Required- 
Aircraft Availability Completion Completion 
Serial No, ' Date . Date | Date \ 
52-1781. July 1954 April 1955 April 1956 | 
52-1788 March 1955 February 1956 April 1956 | 
52-1799. June 1955 February 1956 April 1956 | 
53-1804 June 1956 June 1957 June 1957 i 
PRIORITY: 1-А PRECEDENCE: II - 3 
MASTER PLAN CLASSIFICATION: Ар-10. 


RESPONSIBLE CENTER: Wright Air Development Center (WADC). 
SUPPORTING CENTER: Holloman Air Development Center. 


OBJECTIVE: To conduct development flight tests of the F-102 armament 
launching devices and rocket/missile characteristica. | 
{б A 
REQUIREMENT: ‘Testing ust be accomplished in order to complete the 
Ұ-102А aircraft development program, : 


APPLICABLE PLANNING REQUIREMENTS AND GUIDANCE DATA: 


a. Teleconference on 15 February 1954 with Captain Welsh, HADC, 
establishing tentative coordination, 


b. Headquarters ARDC TWX RDTSD-5-26-E dated 20 May 1954. 


TECHNICAL TASKS REQUIRED FOR ACCOMPLISHMENT: . , 


а. Determination of the characteristics of rocket separation from 
the airplane; this will involve determining the rocket trajectory, 
relative to the airplane, as far forward as the nose óf the 
airplane ° 


b. Détermination of rocket salvo pattern and scatter, 


Ce Dé torina tion of Бов missile trajectory, relative to the 
airplane, as far forward as the nose of the airplane. 
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Determination of Falcon missile trajectory from launching to 
target. 


Partial Phase I; II & III testing (AFR 80-14). 


` 
* 


RELATED PROJECTS:  F-89/0AR-1/E-9 


N. 
` ` 


t 


FUNDING INFORMATION: 


tract AF 33(600)-5942. 


m GAR-1/F-102A 


GAR-1A/F-102B 


SECURITY: Armament test program classification: Confidential. 


Armament test report classification: Confidential. 
Classification of test items: In accordance with АМ 
Report CD-356, 


} 


SUPPORTING RESOURCES 


a. 


De 


в. 


A sonore te block, 9'x9'x3', sunk in the ramp for aircraft tie- 
"down during engine run, 


À Butler, Prefab nica Building. 


YF-102 * AFSN 5241791 
F-102A AFSN 52-1788 


F. AFSN 52-1799 


de 


Е-102А (with J-67 engine) AFSN 53 ARD а. 
Falcon missiles - both guided and unguided. 


2.75" FFAR, 


PARTICIPATION AND COORDINATION: Тһе detailed test program will be 


finalized by WADC with coordination by HADC and. the contractor. 


b. 


Convair will: 
(1) Conduct all tests on F-102 aircraft, 


(2) Supply supporting equipment and maintain the bailed air- 
craft, 


(3) Accomplish data reduction. 
HADC will provide: 


(1) X Band redar for aircraft guidance to launch point and 
subsequent tracking, лл тн 
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Funding will be charged to RDO-430-282, Con- 
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Date: 2 June 1955 
Location: Holleman Air Force Base, New Mexico 
Subjects Minutes of Conference on Progress of Armament Test Program ab HAFB. 
Attendance: Air Force e Col. B. В. Turner, F-102 Air Force 
Project Officer 
д +0: Мај. Н. H, Maxey, Falcon Missile lroject 
„га -жіст Char 397 ; Officer, WADC 
ӘСЕТ omae. d Де l = | Ë Ü | L— Capt. А. Barondes, MX 1554 Sr. Frojeet 
{ еа nate 32-12-66 | Officer 
i „зе, m BS” pm в ТЕХ. | v^ Capt. R. S, Buchanan, МХ 1554 Frojeet 
pO e qam. Officer 
881 168 by: 150-13 2 L^ Lt. В. Е. Anderson, MX 1554 Asst. Ггојес? 
Ксотавва. : | | бел officer 
, е — ЗА. L. Glenn, MX 1554 Asst. Project Officer 
Redstone Arsenal 27 №. L. Comas 
Huntsville, Alabama Su. Co Watson 
Hughes Alreraft Company ÉE. А. Hayes zl 
Culver City, California Dr. М. Felgen 
В. О. Langerud 7 
do B. Lyon 
А. L. Gruber on 
A. Gale 
Hughes Aircraft Company бо South 
Holloman AFB, No M. 
Convair = San Diego Division ы. М. Fox 
T. L. Maloy ~~ 
Wa Го па 
Ro Е. Strayer 
P. B. Honiek  — 
Re R, Wahler ©” 
У. С. Droege 
Convair =» Holloman AFB, N, М. С. М. O'Hara 
С. М. Hofeller 
A. Во Treffer 
K, ?, Swanson 
E | : i E: See 
d Re Geiberger 
ÜNGLASSIE TE 
FURFOS 3: 


The purpose of the conference was to review progress to date on the Armament 
Test Program on YF-102?5, and to discuss future plans and related problems, 
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DISCUSSION: 


1. 32-102 Airplane Хол 1781: 


À short review wes made of the Flight Test Program that has been conducted on the 
airplane. Comments were requested from all concerned. Hr. А. Gale of Hughes Aircraft 
Company, expressed his Company's opinion that they vere satisfied with the test program 
and the results that had been obtained. He also indicated that they had no further 
test requirements for this airplane, 


The rocket and missile firing test program for this airplane ін considered complete, 
The airplane will be ferried back to San Diego for modification in connection with ths 
Ding Dong program. 


pm 


A short review was held of the program conducted to dnte on this airplane and ths 
work still to be accomplished prior to turning ii over to Hughes Mroraft Company for 
MX 1179 aystem development, 


Manlio Testing: 


l the missile testings scheduled for this airplane have been completed except 
the firing of six Т-58 motored missiles at combat ceiling using fast action armament 
extension gear, 


The 2,75" rocket firing program for this airplane has been completed. 


& Pocket T 


Тһе 2" rocket firing from tho missile bay doors has not been completsd. The 2" 
program was to include two firings of full compliment of door rockets at combat ceiling, 
and a supersonic launching of 28 rockets. The supersonic launching is to be accomplished 
at approximately 35,000 ft. PA. 


Col. Turner expressed the opinion that it is desirable to conduct as many 2" rocket 
firing flights es possitle on the airplane, time permitting, with some at low altitude 
since rockets aro for use primarily at low eltitudes. The two combat ceiling firings ond 
the supersonic firing are mandatory. It was agreed that at least one firing at a low 
altitude (ar proximately 8,000 ft. PA) was to be included in the program. 


An investigation was made into the number of 2% rockets still remaining at 
Holloman fir Force Base available for use in the airplane; one hundred and forty-one (141) 
are still available. The number of rockets desired to be fired on the program in ace 
cordance with this meeting is greater than one hundred and forty-one. 


Mr. Langerud of Hughes Aircraft Company stated that it would be necessary for 
Hughes to have more ballistic data on the 2" rockets than would be obtsined in the 
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present scheduled program. This information is necessary for the design of the MG3 
fire control system. Mr. Lyon, Hughes Aircraft, stated that sixteen weeks are required 
from the raceipt of adequate ballistic information, in the ргорег form, until production 
МОЗ components could be fabricated. 


A meeting between Mr. Lyon, Mr. Maloy and Mr. See, subsequent to the general 
meeting, was arranged to study the flight requirements for 2" rocket ballistic informa- 
tion Hughes desired. Results of this meeting indicated approximately fifteen flights, 
using two hundred 2" rockets, would be involved. Details of how to obtain the required 
data with the accuracy requested, vere to be vorked out by the Flight Test Group and 
Hughes in subsequent meetings in San Diego. 


Convair, Hughes and Redstone personnel were to meet to see if Redstone Arsenal 
could provide the required number of rockets starting approximately 15 June 1955, 


Тһе supply of flashheada for these rockets would be investigated to sea if they 
would be compatible with the desired increase in the 2" rocket testing program. 


Са. Turner stated that the principle problem concerning 2" rockets is to 
investigate the possibility of engine snuffing due to salvo rocket firings. 


Hughes personnel brought up the question of whether the missiles carried in the 
missile bay would be damaged by debris from the door rockets, in the event rockets were 
fired first, It was agreed that the following steps would be taken to test for these 
effects: 


а. A full compliment of painted inert missiles will be carried on 811 2" rocket 
firing tests. The missiles will be visually inspected after each flight for 
nicks, and any possible blast effect on the fins. 


b. Hughes Aireraft will supply missile Radomes to be installed on the inert 
missiles carried during the rocket firings. These Radomes will be returned to 
Барһев for inspection and chemical analysis of any dust deposits resulting from 
rocket firings. This will be used to determine the degradation of the radar 
equipment in the missiles from the rocket exhaust dust. Hughes Aircraft stated 
that if there is any question as to priority of the missiles carrying Radomes, the 
center bey missiles should have priority. 


In discussion of the low altitude launch test of the 2" rockets from the missile 
bay doors, 1% was stated that these will be done at the present limiting speed for 
low altitude flight which is 450 kts. Hughes Aircraft also stated that YF-102 53-1786 
will not be flown at speeds in excess of 450 kts. 


The subject of ripple versus salvo firing of missiles was discussed. The present 
thinking is that a compromise of firing two side missiles simultaneously with a delay 
of .05 to .10 seconds in firing the center missiles, would be acceptable. Existing 
flight data also seem to indicate thnt this compromise would be workable. Degradation 
of missile kill probability due to ripple firing rather than full salvo would also be 
quite low, It was agreed that this compromise vould be incorrorated in Airplane 1793. 
Col, Turner pointed out that there is в good possibility that the fear of what might 
happen in the event of collision of missiles fired in salvo may far exceed the actual 
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damage that could possibly be done. Maj. Maxey stated that his Section would like to 
have Hughes" theories on the degradation of missile kill probabilities due to ripple 
firing explained to them. It was agreed thrt Hughes Airoraft will send a letter to 
Maj. Maxey'n Section with copies to Convair, on this subject. 


It wan agreed that on 1793 instead of conducting a completa missile program 
followed by a complete rocket program,that the two programs would be integrated for 
the most expeditious results. 


The del Avery date of launchers for 1793 was discussed. Airylane 1793 will get 
the first production 8-10 launchers. Mr. Langerud stated that a complete get of 
launchers is apparently two to thros weeks late for the airplane schedule, but that 
the center launchers vould be delivered by the week of June 6, 1955, 


A proposed program for this airplane for the weapon systems demonstration hag 
been jointly composed by Hughes Aircraft and Convair, This program із now enroute to tho 
Air Force for arproval. A preliminary сору of the program vas given to Maj. Maxey and 
Capt. Buchanan. The majority of personnel at the conference had васт the proposed 
program and apparently approved it. It vas agreed that contract coverage for this program 
must be expedited in order to meet scheduled dates. 


Ма]. Maxey propsed that rocket and missile firing іп tho same flight be accomplished 
on 1799 to prove any adverse effect caused by rocket firing on missile kill probability. 
Many of those of fecta will be determined in testa оп F-102A No. 1793 and 1788 аз stated 
earlier, Combined rocket and missile firing flights will be done оп 1799 only as а 
posoible follou up after completing the originally planned demonstration. It was also 
pointed cut that the production 2" rocket installation in the doors vill not be 
completed in time for incorporation on 1799 for the flight test demonstration. 


52 222102 Amana No. 13543 


Brief mention was made of this airplane coming to Holloman for armament firing 
tests, No comments yore offered by the group. 


6o 


Mr. O'Hare brought up the subject of obtaining drones having performance in the 
range of probable tactical targets of F-102 airplanes for use in development work of 
Falcon missiles, and for the Ding Dong. Col, Turner stated that the Air Force is working 
on this problem of high performance drones and that it has a very high priority. How- 
ever, the sclution is not yet in sight. It was also stated thet the Q4 drone is in 
development, but is not presently satisfactory and that this vill not quite satisfy the 
full performance requirements of F-102 targets. 


The subject of the possibility of using B-29 airplanes for interim drones vas 
brought up. Maj. Maxey stated that an interchangeable drone guidance system is being 
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8tudisd. This sort of system vould be suitable for the B-29 even though it is not 
being developed directly for use with B-29%s, The date of a satisfactory completion 
of this system is unknown. 


7. 


Мг. Langerud stated that Hughes fireraft representatives will visit Convair 
San Diego on © June to discuss problems concerning speeding up extension goar and 
other related armament system problems. 


One problem thet Hughes has encountered is satisfactory cooling of the fire control 
system. Eughes feels that this cooling problem may be due to an insufficiently loaded 
ATM. This may require artificial load banks for ATM in future operations. 


The recent flight testing of ҮР-102 No. 1786 at Holloman AFB was discussed 
briefly. The reasons for malfunctioning of the fire control system just at the time of 
firing are unknown. Airplane 1786 has been returned to Culver City to correct these 
malfunctions. 


Mr. Langerud of Hughes Aircraft discussed the problems of damage to missiles in 
ground checkouts of the armament system. W. W. Fox stated that Convair is continually 
working to try and make the armament system more Го04-ргое?. It was agreed that a 
complexity of interlocks on the system tend to greater operational problems. 


Me, Langerud stated that the follow up on Convair Engineering changes to the 
airplanes bailed to Hughes Aircraft needa to be improved. It was agreed that the 
Hughes representative at Convair could aid in tho follow up. All modifications to be 
incorporats on the bailed airplanes for Hughes wili still have to be delivered through 
SAAMA, 


7⁰ 


The possible problem of ignition of missile igniters from radar ог radio is 
being checked by Hughes. Hughes is also checking for any possible inadvertant firing 
of ignitors from MG3 equipment. IN appears, houever, that this is no great problem, 
as Hughes uses twisted leads on the igniters which reportedly eliminates the major 
source of inadvertant ignition. 


8, 


The elimination of damage to the airplane, adjacent missiles, or equipment from 
missile igniter plugs vas discussed. It маз stated that certain revisions to the arms- 
ment arrangement, plus changing the firing sequence of the missiles to firing the rear 
missiles first, will eliminate a large percentage of igniter damage trouble. Hughes 
will, in addition, conduct wind tunnel tests on igniter debris deflectors. After 
Hughes has completed their study and tests, Hughes end Convair will collaborate on 
proposals to the Air Force for equipment to eliminate all possible damage. 


Maj. Maney stated that a lotter Нав been sent to the Thycol Corporation to 
eliminate the debris from igniters, Thycol is working on it, but the date of fix is 
unknown, They do not, however, expect results in less than a year. 
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9. Rocket Motors for Falcon Miasilens 


There are at the present time enough 7-58 motors on hand to complete the віх 
missile firing on Aireraft Ко. 1788. The Thycol Corporation is behind schadude on 
future delivery, tut it is believed that there will be sufficient missiles with 7-58 
and/or 7-47 rotora for use on Airplane Ко. 53-1793. 


10. Falcon Missile Asnemh 


It hag been agreed between Convair and Hughes that Convair will, at some future 
date, assemble and store the Falcon missiles used by the Convair function at Holloman. 
Dr. Feigen asked that an assembly instruction booklet be placed in cach misagile box. 
Copies of thace instruction booklets uero left vith Mr. O'Hare, for Convair's use. 
When Convair obtains the equipment and spaco for mas le asgombly and storage, Hughes 
personnel will be required to provide training help for the Convair Technicians accomp- 
lishing this work. 


The date for the start of Convair assembling of Falcon missiles is to be decided 
in а meeting between Mr. O'Hare of Convair and Mr. Hoffenblum of Hughes Aircraft. 


222 Ghase and Phote-chaga 45 


It чав felt that while the F-100 airplane has done а very good job in chaso 
and photo work when it is in operation, spares to keep it flying are a critical problem. 
1% is therefore felt that one chase airplane vith F-102 porformanes is not sufficient 
for the programs to bs conducted at Holloman іп the future. It was proposed that а 
ҮР-102 or ап P-102 airplane be bailed to Convair at Holloman for chase and photo 
coverage work. It uas proposed that the YP-102 airplane be maintained by Convoir while 
at Holleran Air Forco Base. This vas referred to Col. Turner апа W, М. Рох for a 
decision. 


12. 


Busheo fireraft reprosontatives stated that Hughes felt that ballistic data from 
Convair Ding Dong tests vould be required for DMG 3 design. Such data vas already ine 
eorporated in tho Convair program, however, Hughes AC representatives have not beon 
sufficiently informed of Convair plans. Col. Turner invited the Hughes representatives 
to а meoting at Convair on 6 June 1955, which would include Col, Turner, Col. Black 
from Kirtland АРВ; Convair, and Hughes Aircraft. 


13. Балке Maotingas 
No dato wag set for the next meeting in this series. Convair Project Office vill 


arrange for the next meeting ай required. 


б. Wo O'Hare 
Asst Manager 
Model 8 Flt fest Opra. 
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¥ et 
DATE: 9 June 1955 
TO: Russ Strayer 
SUBJECT: Minutes of Armament Conference June 2. z 
с 462 PO File No T- 


Enclosed are copies of Conference minutes for your dis- 
tribution. 


Copies have been sent to P. M. Prophett at Edwards 
and to the attending personnel of the Air Force and 
Hughes stationed here at Holloman. 


wns СА... 


Geo, We O'Hare 
Ass't Manager 
Model 8 Flt. Test Opr. 
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COPY м, cONVATR . 
Ne noral Dynamics Corporation 
t E Sen Diego) 


Datos 7 June 1955. dul БЕ 
То: To Le Maloy, код 


Subjost: Trip Report - - wows e fg Juno 1955 


or Don Seholler ~ USAF A F 102 РО Filo No T- é 
‚ Lto Lawrence Go Body - ПӘН } 
Otto Slater - Salt Wells Pilot Plant 
G. J. Tedd - 301 


Tha primary purpose of this trip was to invostigste developments at HOTS for 
extension of lamch reexet moter driven ameament. Other problezs touched on 
wero fies resistant paint, prepellent afterburming, oneffing, end the HOTS 
program for спи ав investigatione 


NOES has launched the Tiny Tim, a weapon of thrust esuparable to Ding Dong, beth 

by het launch and ojestion; alee, thoy have thoroughly investigated (react studios, 

ate.) the rolstivo merit of ojsstion vc. hot laueching of the bear wospon. Tho 

ер „ shaped bosb, hes a 16,000 pound thrust rotor deserved an ABL 2.4 
5 o . 


Тас investigatien of ojoction vo. hot launch fer bear led to the coneiusion that 
"igsorblossfor ejectien will bo little greater than dispersion for tho hot launch 
(tetah less than 35 zille)". Therefore, they avoided entering the hot leweh type 
ef program ond based their testo and development progrem оп а 1/2 socond drop timo, 
which places the boar 12 te 15 feet from the plone Яп a normal 4 я pull up lauathe 


А aorles of ground tests in whieh rocket meters prepolling boar valonte wore 
fivod in varying positions 5 distense from plane 22 inches) relative to the 
test fusclage suspended wings perpendicular te grew, aro deserited in Naval 
Ordinence Report 3423 BOTS 1022 848400 ; “fhe Effects of 16,000 Pound Thrust Rockot 
Motor Blast and Blow-Up on AD, FH, and F84 Typo Atrcraft™. The basie cenclucion 
te bo geined fron reviewing this revert, vilek іс not published въ thin date, ware: 


1. Blast damage to open wells, joints, and patchos will result in pleases where tho 
rocket jet impinges won the airerafto 


ہہ سم 


2. In blow up ‘teste two of whieh vars performed, Little blast damage euffored 
by the tost airplane and а „рева, whieh wes p pointed with light groca firo ro- 
sistant point, positioned 3 4023040601009 бро test reeket motor uno apparently 
urdamagcd fran the hese viherots the buik of the vndorcide of the fuselage was 
wall charred. 
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2, A considerable number (approximately 70 Босха) hevo been successfully fired 
during flight tests fran the thros typos of test A planes using powder 
ejectors on the 409: and P2H?'s, and a pu ojeotor on the Fah. Perdor 

ejectore wore of Douglas and Mefonaoll design. These powder ejoctiono 
provide epproximately 10,000 pounds of thrust by means of an 8 gage shotgun 
type of charge. Leroy Riggs at Cede 503 would bo the contact should moro 
details bo desired tonserming the ejootoros ani Might test itexs. 


sma cene 


Lt. Body һас prosented а peper ом the problems of ar on jot alreraft to tho 
Naval Ordinanes Assoclation Rocket end ЈАТО сони Фев. А copy of this report was 
brought back and із boing repraduced by Ther t Lt. Body is leading up tho 
KOTS projest to enalyss tho flars-ont or scuffing problem. The foliewimg paragraph 
waa token from his papers 1 


“he amemont eclution te the problem is not Qm сову one. Ав of today, nat 

one can amy with authority why rocket firings or gun firings in the vicinity 
of jet engine inlets ошаш engine surge or Plame-ont. In short, if the cansca 
of the phenomenon cro wikaown thon possible corrective actions озеро bo 
applied with any cortaimty of svesess. This in essence Ав the rosson for the 
investigative progress belug ¢ondusted by the Air Force and the Hevy tedaye 

At NOTS, à comprehensive progr utilising an inmstremented MeDonmell P2H-2 
Oirorofü is baling mdertaker to study the reeket armament hL. Bull 
Sponsorod gun work Jo baing contueted on the SIKET track. As stated pivicusly, 
in some instenecs the treubles have Бога corrected but unfortunately cach air- 
craft engine armmront euxbineiion conatitutes a separate problon as shown by the 
?-.860, the POLC, and the Р-890 Mrings of tho HX 3 2.75" rocket. Nevertheless, 
eno thing le eortain. ТҮ it io poseldla to determine why these phemomena secur 
with rocket or gun firing іп vieluity of chgine imlets, 1f it ic possible te 
define tho poramotors involved, thes arsemcnt can bo dosímacd омар from these 
facters. If the phenezona is found to bo purely a temperature Хопебдот in tho 
ease of rocket fringe then the rocket motors vill require propellants that 
give off a ecoler exhaust. If it is detersiined that pressures aro the cause of 
the troubles associated with qm firings then 4% will bo mecesanry to incure 
that gane are located amy fron inleto or that seus cort of blast deflectors 
oro devised to deficet the blast of those gums amy fren jot inicto”®. 


A fund ef $350,000 has boon osteblished for study of this problemo Thoy intend te 
got data on this problem by iustrumanting tho benshed; 934 engine із much the sexe 
vay that ыо plan to instrument S/N 53-157. Thay have not entered the mechanles of 
emetly how this is to be accomplished to date, but Marvin Well of Thermedynanies 
wilh follow thelr devolopsont. 
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Meme to T. L. inley 


Their planned instrumentation includes four cach Ty and Fs at the inlet duct, 

four (4) sach Pp, PS, Ty at the compressor face similarly for compressor 

discharge end in addition thermocouples vill be ploesü in the nogzle aroa and 

іп the tail pipe avem. Le, Body із immensely interested із the Slame-cnt 

program and plans to be in Sen Diego sometime within the next tuo wooko furnishing 
ай oxeellont contact on the problem. He suppliod tho following data showing the 
rolative potentis) of varies reskete toward flang-oaut. 


Propoliant Burning Напо Rate of 
Rookots Holm | „АВВ. „_Ріяезакко _ 
2075 6.0 1.85 3.23 Ibs /aee. 
2.0 gimiot 20 084 3.42 
220 T214 3.59 2769 4.69 
Sidewinder 43 2.3 18.7 
ZUNY 3h 1.05 32.3 
Falcon 35.2 1.2 28.5 
DD 290. 2.0 145 (approximately) 
19-2.76 61.2 
2-27 PILU, 112.2 
Te Bote | тү 
ce: CH e Hateh 
E. Borlin/Thicl 
De Wilson 
В. Piekons 
do Ademgen 
М. Rood 
Pile 
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Dates 
Locations 
Subjecte 


Attendances 


FURFOS З: 


The purpose of the conference was to review progress to date on the Armament 
Test Program on YP-102!8, and to discuss future plans and related problems, 
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CONVAIR, A DIVISION OF GENERAL DYNAMICS CORFORATION 
HOLLOMAN AIR FORCE BASE, 


2 June 1955 
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Е 102 РО File No Ft 


Holloman Air Force Base, New Mexico 


Miuutes of Conference on Progress of Armament Test Program at HAFB. 


Air Foree 


Redstone Arsenal 
Huntsville, Alabama 


Hughes ЛігегаГ% Company 
Culver City, California 


Hughes Aircraft Company 
Holloman AFB, N. M, 


Convair > San Diego Division 


Convair = Holloman ЛЕВ, N, Me 
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Col, В. Е. Turner, Ғе102 Air Force 
Project Officer 

Maj. Н. Н, Maxey, Fsleon Missile Iroject 
Officer, WADC 

Capt. A. Barondes, MX 1554 Sr. Froject 
Officer 

Capt. R. S, Buchanan, МХ 1554 Frojeot 
Officer 

Lt. R, Е. Anderson, МХ 1554 Asst. Irojeet 
Officer 

Lt. Lo Glenn, MX 1554 Asst. Project Officer 


N. L. Comus 
W. С. Watson 


Е. A. Науев 
Dr. М. Feigen 
R. 0. Langerud 
J. B. Lyon 

A. Le Gruber 
А. Gale 


б. South 


та Ve Fox 

T, L. Maloy 
W. Г. Pickens 
R. E. Strayer 
Е. B, Woznjiak 
В. R. Wahler 
W. C. Droege 


б. М. O'Hara 

бо М. Hofeller 
А. В. Treffer 
K. ^, Sanson 
К. В. “See 

С. R, Gelberger 
М, Е. Ashmore `: 
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DISCUSSION: 
1. == irclane No 3 


A short review was made of the Flight Test Program that has been conducted on the 
airplane. Comments were requested from all concerned. Мг. Ло Gale of Rughes Alroraft 
Company, expressed his Company's opinion that they vere satisfied with the test program 
and the results that had been obtained. He also indicated that they had по further 
test requirements for this airplane. 


The rocket and missile firing test program for this airplane is considered complete. 
The airplane will be ferried back to San Diego for modification in connection with the 


Ding Dong program. 


22 21024 Airplane No. 53-1788: 


A short review was held of the program conducted to dnte on this airplane and the 
work still to be accomplished prior to turning it over to Hughes Aircraft Company for 
МХ 1179 system development, 


Missile Testing: 


All the missile testings scheduled for this аг 1апе have been completed except 
the firing of six Т-58 motored missiles at combat ceiling using fast action armament 
extension gear. 


The 2,75" rocket firing program for this airplane has been completed. 


2" Rocket Testing: 


The 2" rocket firing from the missile bay doors has not been completed. The 2" 
program was to include two firings of full compliment of door rockets at combat ceiling, 
and a supersonic launching of 2" rockets. The supersonic launching is to be accomplished 
at approximately 35,000 ft. PA. 


Col. Turner expressed the opinion that it is desirable to conduct as many 2" rocket 
firing flights as possitle on the airplane, time permitting, with some at low altitude 
since rockets ага for use primarily at low eltitudes. The two combat ceiling firings and 
the supersonic firing are mandatory. It was agreed that at least one firing at a low 
altitude (approximately 8,000 ft. PA) мав to be included in the program. 


An investigation was made into the number of 2" rockets still remaining st 
Holloman ‘ir Force Base available for use in the airplane; one hundred and forty-one (141) 
are still available. The number of rockets desired to be fired on the program in ac 
cordance with this meeting is greater than one hundred and forty-one. 


Mr. Langerud of Hughes Aircraft Company stated that it would be necessary for 
Hughes to have more ballistic data on the 2" rockets than would be obtained in ths 
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present scheduled program. This information is necessary for the design of the MG3 
fire control system. Mr. Lyon, Hughes Aircraft, atated that sixteen weeks are required 
from the raceipt of adequate ballistic information, in the proper form, until production 
MG3 components could be fabricated. 


A meeting between Mr. Lyon, Mr. Maloy and Mr. See, subsequent to the general 
meeting, was arranged to study the flight requirements for 2" rocket ballistic informa- 
tion Hughes desired. Results of this meeting indicated approximately fifteen flights, 
using two Inndred 2" rockets, would be involved. Details of how to obtain the required 
data with the accuracy requested, were to be worked out by the Flight Test Group and 
Rughes in subsequent meetings in San Diego. 


Convair, Hughes and Redstone personnel were to meet to see if Redstone Arsenal 
could rrovide the required number of rockets starting approximately 15 June 1955, 


The supply of flashheads for these rockets vould be investigated to see if they 
would be compatible with the desired increase in the 2" rocket testing program. 


Col. Turner stated that the principle problem concerning 2" rockets is to 
investigate the possibility of engine snuffing due to salvo rocket firings. 


Hughss personnel brought up the question of whether the missiles carried in the 
missile bay would be damaged by debris from the door rockets, in the event rocketa vere 
fired first. It was agreed that the following steps would be taken to test for these 
effects: 


а. А full compliment of painted inert missiles will be carried on ali 2" rocket 
firing tests. The missiles will be visually inspected after each flight for 
nicks, and any possible blast effect on the fins. 


b. Hughes Aireraft will supply missile Radomos to be installed on the inert 
missiles carried during the rocket firings. Thess Radomes will be returned to 
Hughes for inspection and chemical analysis of any dust deposits resulting from 
rocket firings. This will be used to determine the degradation of the radar 
equipment in the missiles from the rocket exhaust dust. Hughes Aircraft stated 
that if there is any question as to priority of the missiles carrying Radomes, the 
center bey missiles should have priority. 


In discussion of the low altitude launch test of the 2" rockets from the missile 
bay doors, it vas stated that these will be done at the present limiting speed for 
low altitude flight which is 450 kts. Hughes Aircraft also stated that YF-102 53-1786 
will not be flown at speeds in excess of 450 kts. 


The subject of ripple versus salvo firing of missiles was discussed. The present 
thinking is that a compromise of firing two side missiles simultaneously with a delay 
of „05 to „10 seconds in firing the center missiles, would be acceptable. Existing 
flight date also seam to indicate thot this compromise would be workable. Degradation 
of missile kill probability due to ripple firing rather than full salvo vould also be 
quite low, It was agreed that this compromise would be incorrorated in Airplane 1793. 
Col, Turner pointed out that there is a good possibility that the fear of what might 
harpen in the event of collision of missiles fired in salvo may far exceed the actual 
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demage that could possibly be done. Maj. Maxey stated that his Section would like to 
have Hughes’ theories on the degradation of missile kill probabilities due to ripple 
firing explained to them, It wag agreed thrt Hughes Airoraft will send a latter to 
Maj. Maxey's Section with copies to Convair, on this subject. 


It wan agreed that on 1793 instead of conducting a complete missile program 
followed by a complete rocket program chat tho two programs vould be integrated for 
the most expeditious results. 


The delivery dats of launchers for 1793 was discussed. Airplane 1793 will get 
the first production 8-10 launchers. Mr. Langerud stated that a complete set of 
launchers is apparently two to thras veska late for the airplane schedule, but that 
the center launchers would be delivered by the week of June 6, 1955. 


фо e A027 


A proposed program for this airplane for the weapon sys tems demonstration Пап 
been jointly composed by Hughes Aircraft and Convair., This program is now enroute to tho 
Air Fores for approval. A preliminary copy of the program vas given to Maj. Maxey and 
Саръ. Buchanan. Tho majority of personnel at the conference had seen the proposed 
program and apparently approved 4%. It uas agresd that contract coverage for this program 
must ba expedited in order to meet scheduled dates. 


Maj. Maxey prepsed that rocket and missile firing іп tho same flight be accomplished 
on 1799 to prove апу адуегве effoct caused by rocket firing on missile kill probability. 
Many of theso of fects will be determined in tests on #-102Л No. 1793 and 1788 ав stated 
earlier. Combined rocket and missile firing flights will be dono on 1799 only as а 
possible follow up after completing the originally planned demonstration. 1% vas aleo 
pointed out that the production 2" rocket installation in the doors vill not be 
completed in time for incorporation on 1799 for the flight test demonstration. 


30 


Brief mention uas made of this airplane coming to Holloman for armament firing 
tests, No comments vere offered by the group. 


6, 


Mr. O'Hare brought up the subject of obtaining drones having performanca ín the 
range of probable tactical targets of F-102 airplanes for use in development work of 
Falcon missiles, and for the Ding Dong. Col. Turner stated that the Air Force is working 
on this problem of high performance drones and that it has а very high priority. How- 
ever, the solution is not yet in sight. It маз also stated thet the Q4 drone is in 
development, but is not presently satisfactory and that this will not quite satisfy the 
full performance requirements of F-102 targets. 


The subject of the possibility of using B-29 airplanes for interim dronas ман 
brought up. Maj. Maxey stated that an interchangeable drone guidance system is being 
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studied. This sort of system vould be suitable for the В-29 even though 1% 18 not 
being developed directly for use with B-29?s. The date of a satisfactory completion 
of this system is unknown. 


7. Hughes AireraN 


Мг. Langerud stated that Hughes ‘ircraft representatives will visit Convair 
San Diego on 6 June to discuss problems concerning speeding up extension goar and 
other related armament system problems. 


One problem that Hughes has encountered is satisfactory cooling of the fire control 
System. Hughes feels that this cooling problem may be due to an insufficiently loaded 
АТМ. This mey require artificial load banks for ATM in future operations. 


The recent flight testing of ҮР-102 Ко. 1786 at Holloman АРВ was discussed 
briefly. The reasons for mal functioning of the fire control system just at the time of 
firing are unknown, Airplane 1786 has been returned to Culver City to correct these 
malfunctions. 


Mr. Langerud of Hughes Alreraft discussed the problems of damage to missiles in 
ground checkouts of the armament system. V, W, Fox stated that Convair is continually 
working to try and make the armament system moro fool-proof, It was agreed that a 
complexity of interlocks on the system tend to greater operational problems. 


Mr. Langered stated that the follow up on Convair Engineering changes to the 
airplanes bailed to Hughes Aireraft needs to de improved. It was agreed that tho 
Hughes representative at Convair could aid in the follow up. All modifications to be 
incorporated on the bailed airplanes for Hughes will stíll have to be delivered through 
SAAMA o 


The possible problem of ignition of missile igniters from radar or radio is 
being checked by Hughes. Hughes is also checking for any possible inadvertant firing 
of igniters from MG3 equipment. It appears, however, that this із no great problem, 
as Hughes uses twisted leads on the igniters which reportedly eliminates the major 
sourco of inadvertant ignition, 


6. Marile leniter Damares 


The elimination of damage to the airplane, adjacent missiles, or equipment from 
missile igniter plugs vas discussed. It was stated that certain revisions to the arms- 
ment arrangement, plus changing the firing sequence of the missiles to firing the rear 
missiles first, will eliminate a large percentage of igniter damage trouble. Hughes 
will, in addition, conduct wind tunnel tests on igniter debris deflectors. After 
Hughes has completed their study and tests, Hughes and Convair will collaborate on 
proposals to the Air Force for equipment to eliminate all possible damage. 


Maj. Maxey stated that a lettor has been sent to the Thycol Corporation to 
eliminate the debris from igniters, Thycol is vorking on it, tut the date of fix ia 
unknown. They do not, however, expect results in less than a year. 
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9. Boeket Motora for Falcon оз ева 


There are at tho present time enough T-58 motors on hand to complete the siz 
missile firing on Mreraft No. 1788, The Thycol Corporation is behind schedule оп 
future delivery, but it is bel 4суой that there will be sufficient missiles with Т-58 
and/or T-47 motors for use оп Airplane Wo. 52-1793. 


100 Falcon Missile Assombly and Storager 


It kas been agreed between Convair and Hughes that C.nvair vill, at sowe future 
date, assemble and store the Faleon missiles used by the Convair function at Holloman. 
Dr. Feigen asked that an assembly instruction booklet be placsd in cach missile box. 
Copies of thoro instruction bookleta него left with Mr. O'Hare, for Convair's use. 

When Convair obtains the equipment and spaco for missile assembly and storago, Hughes 
personnel vill be required to provide training help for the Convair Technicians accomp- 
lishing this work. 


The dete for the start of Convair agnemblinz of Falcon miasiles is to be decided 
in а meeting botueon Mr. O'Hare of Convair and Mr. Hoffemblum of Hughes /ireraft. 


It was felt that while tho F-100 airplane has done а very good job in chase 
and photo work vhon it is Яп operation, spares to keep it flying ага а orjtical problem. 
It іс thereforo felt that one chase airplane with Ғ-102 perfermenes 45 not sufficient 
for the programs to be conducted at Holloman in the future. It was proposed that a 
YP-102 or an Р-102 airplane ba bailed to Convair at Holloman for chase and photo 
coverage vork, It was proposed that the YF2102 airplane be maintained by Convair while 
at Holionan Air Forco Base. This was referred to Col. Turner and W. Wo Fox for а 


‘deaision. 
12, iho Dine Doug Pxomren: 


hughes /iroraft reprosontatives stated that Hughes felt that ballistic data from 
Convair Ding Deng tests would be required for DMG 3 design. Such data мас already ine 
corporatod in the Convair program, however, Hughes AC representatives have not been 
sufficiently informed of Convair plans. Col. Turner invited the Hughes representatives 
to e meeting at Convair on 6 Juno 1955, which would include Col. Turner, Col. Black 
fron Kirtland AFR, Convair, and Hughes Aircraft, 


13. Enta Маріон 
Wo date vas get for the noxt meeting in this series. Convair Project Office vill 


arrange for the next meeting ag required. 


б. М. O'Hare 

Asst Manager 

Model В FIN Test Орга, 
GHO H/rah 
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Airplane S/N 53-1788 ma, Report No: 20-8-139 © 
d Dates 13 мау 195 


Addendum Ко: 3 


Item Description: 
Captive Missile Flight Test Program (As requested by H. A. C.) 


F 102 PO File № - 4 
Captive Missile Program 


— бады captive | : | oa 
Launcher [Missile | Extension | Altitude ' | 
DepressioniLocetion | Rate 1000 ft. Lateral. 


0.0 
| -1.0 to +3,0281,0 


1 

2 | Repeat Item 2 using H. A. C. Super D missile configuration оп 

3 | captive missiles 

1 Rear Bay Fast xd ds I 

2 | “1,0 to “30141,9 

3 

1 | Modified Front Bay| Fast Ezz | 

2 | 41.0 do +3.0 41.0 

3 | | 95 

1 1 12 1 У шах 

1 | | | 

2 | Repeat Item 5 with no filters in the instrumentation network 

3 | to pick up peak loads. | 
| ER ЖЕКА | 
1 | Modified 1.0 ЕСЕН 
2 -1.0 to 33.01.09 | 
3 1,0 10.0 | 
4 


-1.0 to *3,0[£1.0 | 


Tos-out 
* Design 0 
as Modified 11/4 


CONVAIR 


San Diego | Report Но: 


Date: 


2 
20-8-116 
13 May 1955 


Addendum No: Addendum No: 3 


7 (а) Captive missiles will be inert DV missiles with accelerometers 
installed to correlate data from the captive missile to а missile 
more nearly representative of a production missile elastically. 


Data required: 


1.А.5. 

Pressure Alt. 

ОАТ 

Acceleration = Lateral G.G. 
Acceleration - Normal 0,6. 
Acceleration ~ Longitudinal G.G, 
Pitch rate 

Roll rate 

Yaw rate 

Angle of attack 

Angle of yaw 

Captive missile data required by Н.А.С. 


Chief of Experimental Flight 


EDS: D: bh 
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MAY i 1355 TO SPEED DELIVERY 

ү ADDRESS COMMUNI- 

diga | CATION ТО ATTENTION OF 


SUBJECT: Contract AF33(600)-5912 
Model УЕ-102 Airplane | 
Flight Test Program - 
8-90 Armament Airplane 
| 


MOPHEC(WOSTG)19-1 
WFB/ jem 


THRU е Air Force Plant Representative 


ТО: Convair 
Division of General Dynamics Corporation 
Post Office Bax 1950 


3165 Pacific Highway | 
San Diego 12, California 102 PO File No 7-6 
REF: Convair letter 6-884, 3 March 1955, w/inols. | i 


Convair Report No. 20-8-119, Flight Test Program < 8-90 Armament 
Airplane has been reviewed and is considered satisfactory. Both T<h7 and 
T-58 missile motors are being utilized in these tests. Therefore, per 
previous verbal requests, it is recommended that six (6) production type 
7-56 motors be used for the salvo of six (6) at combat ceiling test, in 
order to obtain data on possible detrimental effects on engine performance, 


FOR THE COMMANDER : 


‚ =) MD LLL L | 


і м. 
Yo, М2, ш £o. К ышы “= Е. DAMBERG 
For Action as Indioated O J Colonel, USAF 
For Reply Ci Chief, Aircraft Division 


Comment & Return to 
Contract Administration Ü 
For Information [7] — 


.---- ب ی ہا ی مد سا ج اس ی ےک س س س س س س س کت ن ی ی سے سے لے ا‎ S 


Contract "Administrator 


EP olia! 


IND. 
` AFPR О fice, SAH. Сопу ir - A Div, о бап, Oynamics, 
San Dieco 12, Calf. 


To: Convair. А liv, „ol of SBN ETTE le 


Aun: Contr, 
Paris n- аш 


GFP Group 


РАЗ Е —— 
JAMES F. McCARTHY, Ir., Colonel, USAF 
NA AF Plant Represenialive 
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‚102 
PROJECT | CONVAIR 
OFFIC A DIVISION OF GENERAL DYNAMICS CORPORATION 
HOLLOMAN AIR FORCE BASE, NEW MEXICO 


MEMO 10 May 1955 
TO: W. W. FOX 1 . ae | 

| F Ic: PO Flle Т-6 
FROM: ü. Я. НОРЫ | | 


SUBJECT: Addit:.ons to Airplane Ferformanee Code Гог Holloman Operation 


RE; Model 8 Froject Office Memo #165, dated 28 Aprili 1955 


1. The Holloman operation recommends that the following additions be 
made to the Air Lane Performance Code as outlined by Meno #165. 


в. ГС GAR-1 (Falcon) Missile 
b, Р. NROT 2,75" FFAR (Rocket) 
сә P,RRAKET T-214 2" Recket (Redstone) 


2. These additions cover items pertinent to the armament test program 
at Hollonan, anc will further facilitate transmission of classified data to 


San Diego. 
Хо ll. 
G. W. Hofelier 
Grouy Engineer 

СИН rah 


‚ сс: С. Ч. O'Hare 


M. С. Tombier 
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Co F. HMoCabo | ; 
*. B, Bechtol г 102 PO rua Ко Т- e 
Subject: Р-102 Rocket Firing Tunnel 


F ROMs 


In accordance with tho decision made at Mre боргап "б 
Staff Meeting Tuesdey, 26 April 1955, I em retuming the request 
from Industrial Engineering Department to investigate the possibility 
of obtaining permission to construct this facility at Fort Rosecrans. 


Ву copy of this momorandum to Hr, Glasgow, Contract = 
Departmont, he is requested to suspend any activity toward obtaining 
pormission for uso of the Fort Rosecrans site, 


Unlos58 we roceive further justification, wo are assuming 
алу future testing will be conducted at Inyokern, 


B, E, Bechtol 
Hana per of Long nge Planning 


' ROB s gs 
і се: Ce G, Glas row 
| G; H, Groin 
G, L, Peyton 
We А, Pickens 
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| è INTRA - COMPANY CORRESPONDENCE 
SAN DIEGO, CALIFORNIA 
CONFI DEWTI AL 
pATEZO April 1955 
us J. C. Hoover and 0. A. Pickens 
ss R. R. Wahler 
EST Progress Report on T214 Rocket Ground Test Firings at 


Holloman А.Р.В. Alomogordo, New Mexico from 11 April 
through 20 April 1955 і 


. PO File мо T- 6 


On arrival at Convair, Holloman 11 April the 8-90 test door vas 
assembled. The rocket tubes per TVA 34817 were installed and 
the wiring was completed and checked out. At the same time -5 
tube assembly was modified to include a cover plate over the 
tube cutout prior to launching of these tubes from the mortor 
typo test stand. 8-05512 rocket package latches were installed 
and pull checked on the 1781 type assembly. This package was 
then wired through the airplane intervolometer and installed on 
the test fixture. 


On 13 April, twelve (12) rounds (T-214) were fired from the 
8.05510 package at Baker 4 range. One round each vas fired sepa- 
rately from each of the three tubes. Then three rounds wore fired 
separately from the number one tubo. Following this two (2) sep- 
arate salvos of three rounds each wero fired. This program gave 
a total of six rounds from the number one tube and three each 
from the remaining two tubos in the package. Only slight diffi- 
culty was encountered with the launcher grounding spring being 
bent aft when several rounds had been expended from each tube 
This problem was readily solved by re-bending the spring forward 
to insure better grounding contact. The 8-05510 packages have 
been released for alr firing to Dept, 313 and will be installed 
on A/C 1781 upon completion of the miasile test program now in 
progress on that airoraft. 


After removal of the above mentioned package from the test fixe 
ture, our firing prorram was switched to launching of rocket tubes 
from the mortor type test fixture. Six tube firings were conducted 
on 14 April іп the following manner. Rocket bodies were screwed 
onto our mortor type test stand (TVA 34817-1) with the nozzle of 
the round pointed away from the stand. Rocket tubes with a cutout 
simulating the area of separation between the forward and aft 
rounds in the tandem type missile bay rocket door tubes wore then 
inetalled over the round prior to firing these tubes off of the 
rocket. The purpose of those tests were to check possible fin 
damage to the rocket as the cutout portion of the tube passed over 
this area of the rocket. These tests indicated a grazing effect 
on the outer forward edge of the fin. This grazing effect was so 
slight 1t is felt no appreciable damage to the rocket fins could 
bo attributed to the tube cutout. А11 round used on this test are 
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ІМТ КА - COMPANY CORRESPONDENCE 
SAN DIEGO, CALIFORNIA 


CONFI DENTI AL | 
pate 25 April 1955 


J. G, Hoover and W, A. Pickens 


то 
T" R, R. Wahler | 
SUBJECT Progress Report on T214 Rocket Ground Test (continued) 


available at Convair, San Diego for inspection; 


The missile bay rocket test door was installed on the test fix- 
ture, Saturday 16 April in preparation for test firing from this 
unit on Monday 18 April. Separator type blast doors used to 
separate the forward and aft rounds in the tandem tubes were not 
available for installation at this time. Since Redstone Arsenal 
personnel felt it was unnecessary to have these separator type 
doors for tandem firing of tho T-214 round; it was decided to 
test one tube in the door without them. The 3-6 tube next to the 
hinge was used for these tests. First one round was installed in 
the rear or #6 tube position without а rocket in the forward or 
#3 tube position, After this round was fired the firing contact 
for the forward rocket position in the ваше tube was found to 
have been bent by the passing of the aft round. This contact was 
then removed and two more rockets were launched from the same aft 
tube position. По further damage of any portion of the launcher 
were experienced on these firingo. Ап inert round was then in- 


Stalled in the same aft tube position and after replacing the con- 
tact pin a rocket was installed and fired from the forward portion 


of this tube. Tar and carbon deposits from the forward round 
firing on this test were so heavy around the inert aft round that 
it took several hours to remove this rocket from the tube. These 
tests indicated a need for redesign of tho ignitor contact in 
order to sliminate tha possibility of damage to this item caused 
by this contact catching in the fin slots on the aft round as 1% 
passes. New sontasts have been made for future Pirings. 


Оп 19 April, two (2) tandem firings were made from the same 3-6 
tube mentioned above. The first tandem launching indicated some 
erosion at the aft portion of the separator outout in the tube. 
The second tandem launching eroded the tube to a point which we 
felt was unsafe to continue until the separator type blast doors 
can bo installed,. Program for continued tandem rocket launchings 


have been scheduled for 27 April. This program will include firings 


using Bermite heads to check for damage to these heads from blast 
effects of fud. round and by contact with the blast door as the 
aft round moves forward. 
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YF-302 8 8 | . 
1. MISSILE FIRING PROGRAM | F 162 PO File Мо = L 
А. Rovio of firing aecampidabod 
В. Planned Airing not aesonpliched 
Со Рроропой future missile fiviug 
D. Statws of negative mnome ability 
IX. PLANNED OPERATIONS (HOS MISSILE ACTIVITY) 
А, Angle ef attcok ealibratien ~ A extonücü 
B. че inch recket dear paclago 
lo Ground test of melago 
2. #21426 approvat from Eg 
3. Fixing Tregrem (Aüdondun No. 3) 
ых. ASSIGNMENT FOLLOWING PLANNED PROGRAM 


€. Іғәресей futuro missile fising 
D, Rodisiug miscilo bay дозе epscd restrictica 
Үл. UN FIRING PROGRAM 


Ao "Tuo desk rcohot prograa 
3, Ground test fron missilo bay deor 
2, брека4ав at esnbat eofling 
3. Soparation aud bollastion 


Qucm 
2» x 
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IX, Rocket Firing Progean (emot) 


В, 2.75 inch veekot (altermato 3£ two inch reckot not #3400 approved 
by А4» Force) 
III. CAPTIVE LOAD РКОСВАМ 


VÍpaekimg flaro availability 
Vfatarveleucter setting for 8-20 aíirplano 
Airing of ALS misollos prior te fermera silasiies 


i Aex i cm DIVISION OF GENERAL DYNAMICS CORP, LOG NO. 27-622, 


DNE HOLLOMAN AIR FORCE ВАЗЕ, М. М. 


Ns UNCLASSIFIED 


CONVAIR < HUGHES AIRCRAFT COMFANY MEETING 
DATE: 2 Fobruary 1955 
Location: Holloman Air Force Base, New Mexico 


Subject: | Minutes of Conference on Armament Test Program at HAFB 
Attendance: Air Force: Majo Fo Smith = Project Office WADC 


Capt. А. D, Barondes = Project Officer > HADC 
Capt. Вее 5 = Project Officer = HADC 


Pie, 
Hughes Aireraft Company: o Me bites ation 
Culver City, California = la 7 ( Ch 


ha 
Jo Lyon ton "E A 5 бей to; 


Dn eQ bp. 
до Cake. 224%” У: Shan FIED 


Hughes Aircraft Company: Ae Ао оса by. KELLY арі 12.3 
HARB 3 | TE, 2-66 
. е < ept. 

Convair = San Diego Division: We Wo Fox ° L Ao ite 
Ғо В, Wozniak Ro В. Sse $-4-65 
Wo А. Pickens Lo Estep 

Convair > БАРВ: pP. М. Prophett 

Convair = БАЕВ: . G. М. O'Hare | К. А. Swanson 
Ge М. Hofeller С. Ro Gelberger 


A. В. Treffer 


The purpose of the conference was to review progress to date on the Armament Test 
Program on YF-102 ship No. 1781 and to discuss future plans for the remainder of the 
Armament Program here at YADC. 


Discussion: 
1. Multiple Missile Firing: 


Majo Smith expressed the opinion that tne joint project office at WADC and 

USAF headquarters considered it highly im:ortent to fire a salvo of six missiles 
at the maximum altitude, et the earliest practical date. They are concerned with 
possible compressor stall and engine snuffing problema, such as have been expe» 
rienced on most other aircraft under similar conditions. Convair presented a new 
program which included multiple missile firing on the next scheduled flights. 

Ihe first zultiple missile firing will be from the front missile bay and the 

second from the aft bay, followed by a six missile firing. It was agreed thet 

these firings оп 1781 could be accomplished at 45,000 ft. PA. This 45,000 foot 
ceiling limitation is imposed by the lack of а suitable pressure suit for the pilot. 
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Discussion (Continued) . 


* 
пе 


Ihe Air force wants а maximum altitude firing of six missiles as soon ав 
possible, to öheck engine performance аз well as separation. The Air Force ig 
endeavoring along with Convair to provide pressure suits so thot flights can bs 
made. up to 55,000", the presently known maximum altitude of the 8-00 series 
planes. The first suit has been ordered for R. L. Johnson, if he gets а suit 
prior to A, E. Treffer it wag requested that Mr. Johnson make the multiple 
missile firing at the maximum altitude. This maximum altitude firing would 
probably be done in 1788. 


2. Salvo Firing: 


Ihe question as to whether or not missiles would be fired in salvo uas dis- 
cussed extensively. Hughes Aircraft Company is desirous of having salvo firirgs 
in order to prevent IR missiles from homing on each other if fired in ripple. 
Ripple firing would probably lower hit probabilities of IR missile firings. 
Hughes proposed that the two side missiles be fired simultaneously folloued by 
а hundred milliesecond delay on the center missile, . 


The Convair position is that Hughes Aircraft Company has presented date which 
indicates that simultaneous firings of three missiles may result in collision 
of the missiles. Convair also feels that the collision probability cannot be 
determined ty calculation alone, but has to be proven by actual air firing. It 
was agread that all firings of multiple missiles in the present program would be 
done in а one tenth second interval ripple. Іп the mean time Hughes Aircraft 
Company will study and calculate the effect of ripple firing on I R missile 
hit probability. A decision as to whether or not simultansous firings may be 
inserted later in the test program will be dependant upon the results of the 
ripple firings and corrected calculations to be made by Hughes, 


Hughes Aircraft Company felt that salvo firings could be accomplished more 
safely 1? a too-out angle ware inserted in the launchers. This however, vould 
result in having different launchers for each position, 3.6., а right, а canter 
and a left launcher. 1% would also require a redesign of both the launchers and 
the launcher extension arms, This redesign would take approximately 15 months 
from its conception to the time production launchers would be available. 


Зо Low Altitude Launching. 


Leunchings at 12,000 ft. PA were originally in the flight test program for 


atreraft 1781, These launchinga had been deleted in later programs. Hughes Aire 
craft people felt that the Falcon missile was effective down to altitude well bə- 
low 12,000 ft., and they desired to have launchirigs at 12,000 ft. accomplished at 
*3.0g and «до ‘The 12,000 ft. launchings, were veferred back to both companies 
for further study, 


The question of the effect of firing at -lg with a full salvo on snuf fing vas 
discussed, It was decided that if the deta from the individual firings at -lg 
and the data from the гірріө firings at +1 indicated a possibility of snuffing 
with full salvo at elg, this would be conducted. 


CONFIDENTIAL 


Discussions: (Continued) 


4. Missile Program. 
Airplane No. 1781. 


It із anticipated that the current series of missile launching flights will 
be completed by March 38 leaving the airplane available for the 2" rocket pro- 


gramo 
Airplane No. 1788. 


Tha missile launch cheekout on 1788 will be complete around March 15, This 
will includo maximum altitude and supersonic launches, The airplane will then be 
available for rocket firing. 


Airplane Яо. 1793. 
Schedule for this airplanc ia not yet available. 
5» Two inch rockets. 


It nas been decided to use the Redstone 2" rockets in the F-102 program, Two 
hundred of these rockets are to be available in April and three hundred addi- 
tional in May 1955. The first Redstone 2" Rocket firings will be from Airoraft 
No, 1781 from pods attached to the missile bay doors. Maj. Sith said the JPO 
wants the 2° installation checked for separation, trajectory and engine problems 
at high altitudes, The question of the numbsr of door rockets to bo carried was 
discussed. Maj. Snith stated that the armament group at WADC would like to nave 
40 door rockets instead of the present 24. 


6. F-102 Aircraft 1793. 


Aircraft 1793 is scheduled to be delivered to Hoiloman Air Foros Base on 
August 1, 1955. Ths program for this airplane is not defined in detail, however, 
it will combine rocket and missile firing, and perhaps the final missile flight - 
loads. 


7а Captive Missile Air-loadas, 


The completion of the captive missile air-loads testing was discussed. Further 
captive missile testing in aircraft 1781 was considered undesireable for several 
‚ геазопв: 


1, Missile extension time on this airplane із considerably slower than 
required in Ше tactical airplane. 


22 The extension gear geometry and hardware has been radically changed 
for the 8-10 version. This would prevent obtaining acceleration load 
data during extensions that would apply to the 8-10 airplanes, 


3. Airflow in the missile bays may not be exactly the same as that ene 
countered in the 8-10 configuration. 


ONFIDENTIA 
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Discussions: (Continusd) 


4% It is desired that а 2" rocket launch program bs carried out in 1784, 
prior to any further Tests on captive missile flights. 


It was agreed that a captive missile flight load program onairplano 1793 
would be to late to. permit Hughes to make possibls changes in their missile іп time 
to catch early production. 


1% was proposed that the delivary of Ship No, 1788 to Hughes be delayed a sufficient 
length of time to conduct the ramainder of the captive missile aireload program on thie 
airpalne, The decision ав to whether this delay could bo made was loft up to the Hughes 
Aireraft Company, since 1% would involve a possible dslay in the МХ 1179 system develop- 
nent. It uns agreed that delivery of 1788 would have to be delayed sight weeku for 
this work. 


ge. Rockot Firing, 


Major Smith expressed the desire of the Air Force to have a firing of 24 rockets 
from the doors accomplished as early ав possi Пе 0111788. This cannot be dons on 
178} since the rockst arrangement on this airplane provides а 09 depression angle 
built in to its missile bay doors, 


1781 will bə ready for the 2" rockst firing program starting in April 1955. 1788 and 
1793 will do the 2.75" rocket firing. 


An attenpt will be made to expedite design and manufacture of a set of missile 
bay doors incorporating 2" launchers for 1793, If а go ahead is received from VDG 
Major Smith stat zd that priority of rocket firing in the F-102 would be (1) door 
rockets (2) package rockets. This is predicated on the Design 8 Seen which shows 
the normal armament arrang ment for the F-102 вз six missiles plus 24 rockets. 

The packages госкеїв are specified аз an alternate load arrangement, 


Major Smith indicated that the problem of engine snuffing with the 2" rocket 
should be given a high priority, , 


9. Chaso Mreraf t. 


It was agreed by all conesrned that the chase support at Holloman is inadequate, 
Air Force repressntatives will try to clarify at higher levels, tho difference bee 
tween merely having chase“ support, and satisfactory "chasse" and "photo-chase". 
соуотабд. All present chase aircraft at Holloman Air Force Base are unsatisfactory 
for high altitude high speed use in the performance range of the F-102, It was agreed 
that sither another F-102 ar an Е-100 are the only available airplanes for chasing 
F-102 armamont airplanes, The only photo-chase available which will ро to altitude 


of 55,000 із a В-57, 


It will b» rsquusted that if these high performance chase airplanes can ba obtained 
for Holloman it vill be assigned directly to Е-102 program for maintenance reasons 
particularly. 4 


10. Rocket Flashehsads, 


One hundred 2? flash-hsad rockets ware supposs to have ben delivered to Holloman 
Air Force Вазе for the F-102 project. There is по k ouledge of this delivary at 


CONFIDENTIAL 


Discussion: (Coptinusd) 


Holloman. Major Smith reported that there should bs no problem in obtaining 1.5 

delay flash~heads. It may be nscessary however, to use longer delay flash-heads. 
Major Smith will investigate the availability of 4.0 second delay rockets. These 
have been racommended for uss on very high altitude missions, by Eglin AF Base, 


11, Intorvalancters, 


The problem of salvo versus ripple firing of missiles was discussed. It was 
agroed that the Hughes Aireraft will further study the probability of missile cal- 
iision in salvo firings and advise both Gonvair and the Air Force аз to whether 
they fsal that salvo rather than ripple firings are feasible, Calculations will be 


checked against data now being obtained in the flight test program, The decision of 


calvo or ripple firing will be used affects the design ›Ё the intervalomoter, This 
must bo rgsolved at an sarly date to pravant this relatively long term procurement 
item from delaying production deliveries. 


12, Model Е. Falcon Missiles, 


Major Smith stated that Convair vill not bo requested to conduct ssparation 
and ballistic test firings on Model É Falcon Missiles, 


13. Overall Armament system Testing. 


Major Smith stated that Convair іп not scheduled to do any flight testing 
of the overall armament system, 1.2. fire control system, airplane and guided 
missile operation. This overall testing is scheduled to be accomplished by Air 
Еогсо Personnel. 


14. Future Meetings. 
It was agreed that tho next meeting on the armament program would be conducted 


at Holloman Air Fores Baso in approximately two months. This will coincide with 
the schedule completion of missile firing of both aircrafts 1781 and 1788, 


Aalst, раби 
Model 8 Flt. Test Орға, 
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2 CONFIDENTIAL 100 no, 4427 
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A CONVAIR, DIVISION OF GENERAL DYNAMICS CORP, | 


HOLLOMAN AIR FORCE BASE, N. М. 


CONVAIR = HUGHES AIRCRAFT COMPANY MEETING 


DATE: 2 February 1955 
Location: Holloman Air Force Base, New Mexico 
Subject: Minutes of Conference on Armament Test Program at НАЕВ 
Attendance: Air Force: Ма). Fo Smith = Project Office WADC 
Capt. Ao D, Barondes = Project Officer = UADC 
Capt. R. S. Buchanan = Project Officer = HADC 
Hughes Aircraft Company: Dr, M. Feigen 
Culver City, California R, Langerud 
| Jo Lyons 
А. Gale 
Hughes Aircraft Company: А. Ao Hoffenblum 
HAFB 
Convair = San Diego Division: We Мо Fox Г. L. Maloy 
Е. В. Wozniak R. В. See 
W. А. Pickens Lo Estep 
Convair = БАЕВ: Р. Me Prophett 
Convair => HAFB: бо М. O'Hare | К. A. Swanson 
G. M, Hofeller С. В, Geiberger 
A. В. Treffer 
Purpose: 


The purpose of the conference was to review progress to date on the Armament Test 
Program on YF=102 ship No. 1781 and to discuss future plans for the remainder of the 
Armament Program here at ЧАрС, 


Discussion: 
2. Multiple Missile Firing: 


Maj. Smith expressed the opinion that the joint project office at ЧАРС and 
USAF headquarters considered it highly im; ortant to fire a salvo of six missiles 
at the maximum altitude, et the esrliest practical date. They are concerned with 
possible compressor stall and engine snuffing problems, such as have been expe» 
rienced on most other aircraft under similar conditions. Convair presented a печ 
program which included multiple missile firing on the next scheduled flights. 
The first nul tiple missile firing will bs from the front missile bay and the 
second from the aft bay, followed by a six missile firing. It was agreed thet 
taese firings on 1781 could be accomplisned at 45,000 ft. PA. This 45,000 foot 
ceiling limitation is imposed by the lack of a suitable pressure suit for the pilot. 


Sm Z= b. Е TA D Ў 75 
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Discussion (Continued) . 


The Air force wants a maximum altitude firing of six missiles as soon as 
possible, to check engine performance аз well as separation. [ne Air Force ів 
endeavoring along with Conveir to provide pressure suits so thet flights can be 
made. up to 55, 000% the presently known maximum altitude of the 8-90 series 
planes. The first suit has been ordered for R. L. Johnson, if he gets a suit 
prior to А. E. Treffer it was requested that Mr. Johnson make the multiple 
missile firing at the maximum altitude. This maximum altitude firing would 
probably be done in 1788. 


2. Salvo Firing: 


[he question as to whether or not missiles would be fired in salvo was dise 
cussed extensively, Hughes Aircraft Company is desirous of having salvo firirgs 
in order to prevent IR missiles from homing оп each other if fired in ripple. 
Ripple firing would probably lower hit probabilities of IR missile firings. 
Hughes proposed that the two side missiles be fired simultaneously followed by 
а hundred milliesecond delay on the center missile, 


The Convair position is that Hughes Aircraft Company has presented data which 
indicates that simultaneous firings of three missiles may result in collision 
of the missiles. Convair also feels that the collision probability cannot bs 
determined Ly calculation alone, but has to be proven by actual air firing. 1% 
wag agreed that all firings of multiple missiles іп the present program would be 
dona in a one tenth second interval ripple. Іп the mean time dughes Aircraft 
Company will study and calculate the effect of ripple firing on I R missile 
hit probability. A decision as to whether or not simultaneous firinga may be 
inserted later in the test program will ba dependent upon the results of the 
ripple firings and corrected calculations to be made by Hughes. 


Hughes Aircraft Company felt, that salvo firings could be accomplished more 
safely if a tos-out angle were inserted in the launchers. This however, vould 
result in having different launchers for each position, 1і.8.; a right, a center 
and a left launcher, It would also require a redesign of both the launchers and 
the launcher extension arms. This redesign would take approximately 15 months 
from its conception to the time production launchers would be available. 


3. Low Altitude Launching. 


Launchings at 12,000 ft. PA were originally in the flight test program for 
aircraft 1781, These launchings had been deleted in later programs. Hughes Aire 
craft people felt that the Falcon missile was effective down to altitude wall be- 
low 12,000 ft., and they desired to have launchings at 12,000 ft. accomplished at 
+3.0g and lge The 12,000 ft. launchings, were referred back to both companies 
for further study. 


The question of the effect of firing at lg with a full salvo on snuffing was 
discussed. 1% was decided that if the data from the individual firings at elg 
and the data from the rig¢ple firings at +L indicated a possibility of snurfing 
with full salvo at elg, this would be conducted. 
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Discussions: (Continued) 
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4» Missile Program. 
Airplane No. 1781, 


It із anticipated that the current series of missile launching flights will 
be completed by March 25 leaving the airplane available for the 2" rocket рго- 


grame 
Airplane No. 1788. 


The missile launch checkout on 1788 will be complete around March 15. This 
will include maximum altitude and supersonic launches, Тһе airplane will then be 
available for rocket firing. 


Airplane Мо. 1793. 
Schedule for this airplane is not yet available. 
5. Two inch rockets. 


1% nas been decided to use the Redstone 2" rockets in the Е-102 program, Two 
hundred of these rockets are to be available in April and three hundred addi- 
tional іп May 1955. The first Redstone 2" Rocket firings will be from Aircraft 
No. 1781 from pods attached to the missile bay doors. №]. Smith said the JPO 
wants the 2" installation checked for separation, trajectory and engine problema 
at high altitudes. The question of the number of door rockets to be carried was 
discussed. Maj. Snith steted that the armament group at WADC would like to пате 
40 door rockets instead of the present 24. 


6. F-102 Aircraft 1793. 
Aircraft 1793 is scheduled to be delivered to Hoiloman Air Force Base on 
August 1, 1955. The program for this airplane is not defined in detail, however, 


it will combine rocket and missile firing, and perhaps the final missile flight - 
loads, 


Т. Captive Missile Air-loads. 


The completion of the captive missile air-loads testing was discussed. further 
captive missile testing in airoraft 1781 was considered undesireable for several 


‘reasong з 


1, Missile extension time on this airplane is considerably slower than 
required in the tactical airplane. 


2, fhe extension geer geometry and hardware has been radically changed 
for the 8-10 version. This would prevent obtaining acceleration load 
data during extensions that would apply to the 8-10 airplanes. 


3, Airflow in the missile bays may not be exactly the seme as that ene 
countered in the 8-10 configuration. 
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Discussions: (Continued) 


- 


Åe It is desired that а 2" rocket launch program bs carried out in 1781, 
prior to any further tests on captive missile flights, 


It was agreed that a captive missile flight load program onairplans 1793 
would bs to late to permit Hughes to make possibls changes in their missile in time 
to catch early production. 


1% was proposed that ths delivery of Ship No, 1788 to Hughes be delayed a sufficient 
length of time to conduct the remainder of the captive missile air-load program on this 
airpalne. The decision as to whether this delay could bə made was left up to the Hughes 
Aircraft Conpany, since 1% would involve a possible delay in the MX 1179 system develop- 
ment, 1% wasegreed that delivery of 1788 would have to be delayed sight weeks for 
this Vork o 


8i. Rocks Firing. 


Major Smith expressed the desire of the Air Foros to have a firing of 24 rockets 
from the doors accomplished as early ав possi ле on11788, This cannot bs dons on 
178} since the rocket arrangement on this airplane provides а 0° depression angle 
built ín to its missile bay doors. 


1781 will bs ready for the 2" rockst firing program atarting in April 1955. 1788 ani 
1793 will do the 2,75" rocket firing. 


An attempt vill be made to expedite design and manufacture of a sot of missile 
bay doors incorporating 2" launchers for 1793, If а go ahead is received from МАРС 
Major Smith stat d that priority of rocket firing in the F-102 would be (1) door 
rockets (2) package rockets. This із predicated on the Design S өс, which shows 
the normal armament arrang ment for the F-102 as six missiles plus 24 rockets, 

The package rockets ars specified as an al tsrnate load arrangement, 


Major Smith indicated that the problem of engine snuffing with the 2" rocket 
should be given a high priority, 


9, Chase Aircraft, 


It uns agreed by all сопсэгпед that the chase support at Holleman is inadequate, 
Air Fores representatives will try to clarify at higher levels, tho difference be- 
tween merely having chase“ support, and satisfactory chase“ and "photo-chase". 
соузгарво All present chase aircraft at Holloman Air Force Base are unsatisfactory 
for high altitude high speed use in the performance range of the F-102, It was agreed 
that sithsr another Е-102 ar an Е-100 ars the only available airplanes for chasing 
F-102 armament аігр1апэв. The only photo~chase available which will po to altitude 


`of 55,000 is а В-57, 


It will bs rsquusted that if these high performance chase airplanes can ba obtained 
for Holloman it will be assigned dirsctly to F-102 program for maintenance reasons 
particularly. 3 


20. Rocket Flash-hsada o 


Опе hundred 2" flagh-head rockets were suppose to have Ъзөп delivered to Holloman 
Air Force Base for the F-102 project. There is no k owledge of this delivery at 
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Discussion: (Continusd) 


Holloman, Major Smith reported that there should bs no problem in obtaining 1.5 

delay flash-heada. It may be nacessary however, to use longer delay flash-heads, 
Major Smith will investigate the availability of 4.0 second delay rockets. These 
have Ъзоп racommended for use on тэгу high altitude missions, by Eglin AF Base. 


ll, Intarvelencters. 


The problem of salvo versus ripple firing of missiles was discussed. It was 
agreed that the Hughes Aircraft 0111 further study the probability of missile col- 
lision in salvo firings and advise both Gonvair and the Air Force as to whether 
they fool that salvo rather than ripple firings aro feasible, Calculations will be 
checked against data now boing obtained in the flight test program, The decision of 
salvo or Fipple firing will be used affects the design f the intervalometer. This 
must bo resolved at an sarly date to prevent this relatively long term procurement 
item fram delaying production deliveries. 


12, Model E. Falcon Missiles, 


Major th stated that Convair will not bs requested to conduct separation 
and ballistio test firings on Model Е Falcon Missiles, 


13, Overall Armament system Testing, 


Major Smith stated that Convair is not scheduled to do any flight testing 
of tue overall armament system, 4.2, fire control system, airplane and guided 
missile operation. This overall testing is scheduled to be accomplished by Air 
Force Personnel. 


l4, Future Meetings. 
It was agreed that the next nesting on the armament program would bs conducted 


at Holloman Air Force Base in approximately two months. This will coincide with 
the schsdule completion of missile firing of both aircrafts 1781 and 1788. 


Managor 
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| LOG М0,2/7-22 
CONVAIR, DIVISION OF GENERAL DYNAMICS CORP, T 


HOLLOMAN AIR FORCE BASE, N. M. 


CONVAIR = HUGHES AIRCRAFT COMFANY MEETING 
RATE: 2 February 1955 
Location: Holloman Air Force Base, New Mexico 


Subject: | Minutes of Conference on Armament Test Program at HAFB 
Attendance: Air Force: Maj. F. Smith = Project Office MDC 


Capt. Ao De Barondes = Project Officer = HADC 
Capt. Ra So Buchanan = Project Officer = НАРС 


Hughes Aircraft Company: Dr, M. Feigen 
Culver City, California В. Langerud 
| ' Jo Lyons 
А. Gale 
Hughes Aircraft Company: Ae Ао Hoffenblum 
HAFB 
Convair = San Diego Division: W, W. Fox I. Lo Maloy 
| Fo B, Wozniak R. B, See 
W. А. Pickens Lo Estep 
Convair = БАРВ: ‚ Ро M. Prophett 
Convair = HAFB: бо М. O'Hare | К. А. Swanson 
б. М. Hofeller С. В. Geiberger 
А. В. Treffer 


Purpose: 


The purpose of the conferences was to review progress to date on the Armament Test 
Program on YF=102 ship №. 1781 and to discuss future plans for the remainder of the 
Armament Program here at ADC. 


Discussion: 
l, Multiple Missile Firing: 


Мај. Smith expressed the opinion that tne joint project office at WADC and 
USAF headquarters considered it highly im: ortent to fire в salvo of six missiles 
at the maximum altitude, et the earliest practical date. They are concerned with 
possible compressor stall and engine snuffing problems, such as have been expe= 
rienced on most other aircraft under similar conditions. Convair presented a new 
program which included multiple missile firing on the next scheduled flights. 
Ihe first multiple missile firing will bs from the front missiie bay and the 
second from the aft bay, followed by a six missile firing. It was agreed thet 
taese firings on 178] could be accomplished at 45,000 ft. PA. This 45,000 foot 
ceiling limitation is imposed by the lack of а suitable pressure suit for the pilot. 
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Discussion (Continued) 


[ne Air Force wants a maximum altitude firing of six missiles as soon аз 
possible, to sheck engine performance as well as separation. [he Air Force ig 
endeavoring along with Conveir to provide pressure suits so thot flights can be 
made up to 55,000°, the presently known maximum altitude of the 8-00 series 
planes. The first suit has been ordered for R, L, Johnson, if he gets a suit 
prior to A. Е. Treffer it was requested that Mr. Johnson make the multiple 
missile firing at the maximum altitude. This maximum altitude firing would 
probably be done in 1788, 


2, Salvo Piring: 


[Ihe question as to whether or not missiles would be fired in salvo vas dige 
cussed extensively. Hughes Aircraft Company is desirous of having salvo firicgs 
in order to prevent IR missiles from homing on each other if fired in ripple. 
Ripple firing would probably lower hit probabilities of IR missile firings. 
Hughes proposed that the duo side missiles be fired simultaneously followed by 
a hundred milliesecond delay on the center missile. 


The Convair position is that Hughes Aircraft Company has presented date which | 
indicates that simultaneous firings of three missiles may result in collision | 
of the missiles. Convair also feels that the collision probability cannot be ‘ 
determined by calculation alone, but has to be proven by actual air firing. It 
wag agreed that all firings of multiple missiles in the present program would be 
dong -in a one tenth second interval ripple. In the mean time Hughes Aircraft 
Company will study and calculate the effect of ripple firing on I R missile 
hit probability. A decision as to whether or not simultaneous firings may be 
inserted later in the test program will be dependant upon the results of the 
ripple firings and corrected calculations to be made by Hughes. 


Hughes Aircraft Company felt that salvo firings could be accomplished more 
safely if a toe-out angle were inserted in the launchers. This however, would 
result in having different launchers for each position, 1.е., a right, a center 
and а left launcher. It would also require а redesign of both the launchers and 
the launcher extension arms, This redesign would take approximately 15 months 
from its conception to the time production launchers would be available. 


3. Low Altitude Launching. 


Launchings at 12,000 ft. PA were originally in the flight test program for 
airoraft 1781, These launchinga had been deleted in later programs. Hughes Aire 
craft people felt that the Falcon missile was effective down to altitude well be- 
low 12,000 ft., and they desired to havo launchiriga at 12,000 ft. accomplished at 
43202 and elg. The 12,000 ft. launchings, were referred back to both companies 
for further study. 


The question of the effect of firing at -lg with a full salvo on snuffing was 
discussed, It was decided that АҒ the data from the individual firings at 1g 
and the data from the гірріе firings at +1 indicated a possibility of snuffing 
with full salvo at elg, this would be conducted. 
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Discussions: (Continued) 
4 Missile Program. 
Airplane No. 1781, 


It is anticipated that the current series of missile launching flights will 
be completed by March 18 leaving the airplane available for the 2" rocket рго- 
gram. 


Airplane No. 1788, 


The missile launch checkout on 1786 will be complete around March 15, This 
will include maximum altitude and supersonic launches. The airplane will then ba 
available for rocket firing. 


Airpl ane Noo 1793. 
Schedule for this airplane is not yet available. 
5. Two inch rockets, 


It nas been decided to use the Redstone 2" rockets in the Е-102 program, Two 
hundred of these rockets aro to de available in April and three hundred addi- 
tional in Мау 1955. The first Redstone 2" Rocket firings will be from Aircraft 
№. 1781 from pods attached to the missile bay doors. Мај. Smith said the JPO 
иваба the 2" installation checked for separation, trajectory and engine problems 
at high altitudes. The question of the number of door rockets to ba carried wag 
discussed. Maj. Smith stated that the armament group at WADC would like to nave 
40 door rockets instead of the present 24. 


6, F=102 Aircraft 1793. 


Aircraft 1793 is scheduled to be delivered to Hoiloman Air Force Base on 
August 1, 1955. The program for this airplane is not defined in detail, however, 
it will combine rocket and missile firing, and perhaps the final missile flight 
loads, 


7. Captive Missile Air-loads. 


The completion of tho captive missile air-loads testing was discussed. Further 
captive missile testing in aircraft 1781 was considered undesireable for several 
reasons: 


Jo Missile extension time on this airplane is considerably slower than 
required in the tactical airplane. 


22 the extension geer geometry and hardware has been radically changed 
for the 8-10 version. This would prevent obtaining acceleration load 
data during extensions that would apply to the 8-10 eirplane a. 


3. Airflow in the missile bays may not be exactly the same as that ene 
countered in the 8-10 configuration. 
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Discussions: (Continued) 


4% 1% із desired that a 2" rockst launch program be carried out in 1784. 
prior to any further tests on captive missile flights. 


It vas agreed that a captive missile flight load program onairplane 1793 
would be to late to permit Hughes to make possible changes in their missile in time 
to catch early production. 


It was proposed that the delivery of Ship No, 1788 to Hughes be delayed a sufficient 
length of time to conduct the remainder of the captive missile air-load program on this 
aírpelne, The decision as to whether this delay could bs made was left up to the Hughes 
Aircraft Company, since 1% would involve a possible dslay in the MX 1179 system develop- 
mont, It wasegreed that delivery of 1788 would have to be delayed sight weeks for 
this work. 


8i. Rocket Firing. 


Major Smith expressed the desire of tha Air Force to have a firing of 24 rockets 
from the doors accomplished as early as possi ls 0011788, This cannot bs dons оп 
1781 since the rockst arrangement on this airplane provides a 09 dspression angle 
built in to its missile bay doors, 


1781 will bs ready for the 2" госкзф firing program starting in April 1955. 1788 and 
1793 will do the 2.75" rocket firing. 


An attempt will bs made to expedite design and manufacture of a set of missile 
bay doors incorporating 2" launchers for 1793, If a go ahsad is recoived from WADC 
Major Smith stat d that priority of rocket firing in the F-102 would be (1) door 
rockets (2) package rockets. This is predicated on the Design S ево; which shows 
the normal armament arrang ment for the F-102 as six missiles plus 24 rockets. 

The package rockets ars specified аз an alternate load arrangament. 


Major Smith indicated that the problem of engine snuffing with the 2" rocket 
should be givsn a high priority. 


9, Chase Aircraft. 


It was agreed by all conesrnsd that the chase support at Holloman is inadequate, 

Air Force representatives will try to clarify at higher levels, the difference be- 

twsen merely having "chase" support, and satisfactory chase“ and "photo-chase". 

coverages. А11 present chase aircraft at Holloman Air Force Base are unsatisfactory 

for high altitude high speed use in the performance range of the F-102, It was agreed 

that sither another F-102 er an Е-100 ars the only available airplanes for chasing 

.Fe102 armament airplanes, The only photo-chaso available which will го to altitude 

of 55,000 із a Be57, 
| 
| 
4 


It will bs» requested that if these high performance chase airplanes сап bs obtained 
for Holloman it will be assigned directly to Е-102 program for maintenance reasons 
particularly, E 


10, Rocket Flash-heads ә 


One hundred 2" flash-head rockets ware supposs to have b3en delivered to Holloman 
Air Force Base for the Р-102 project. Thera із по К owledge of this delivary at 
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Discussion: (Continued) 


Holloman, Major Smith reported that there should bs no problem in obtaining 1.5 

delay flash-heads. It may be necessary however, to use longer delay flash-heads. 
Major Smith will investigate tho availability of 4.0 second delay rockets. These 
have bsen racommended for use on узгу high altitude missions, by Eglin AF Base. 


Що Inisrvalenolors, 


The problem of salvo versus ripple firing of missiles was discussed. It was 
agreed that the Hughes Mreraft will further study the probability of missile col- 
lísion in salvo firings and advise both Gonveir and the Alr Fores aa to whether 
they fel that salvo rather than ripple firings ars feasible. Calculations will be 
checked against data now boing obtained in the flight tost program. The decision of 
salvo or ripple firing will be used affects the design ОҒ the intervalometer. This 
must bo resolved at an early date to prevent this relatively long term procurement 
item from ico production dellveries. 


12. Model E, Falcon Missiles, 


Major Smith stated that Convair vill not ba rsquested to conduct separation 
and ballistic test firings on Model E Falcon Missiles, 


13. Overall Armament system Tasting. 


Major Smith stated that Convair is not scheduled to do any flight testing 
of the overall armament system, 4.5. fire control systen, airplane and guided 
1499412 opsration. This ovarall testing is scheduled to bs accomplished by Air 
Force Personnel. 


14. Future Meetings. 
It was agreed that the next nesting on ths armament program would be conducted 


at Holloman Air Fores Base in approximately two months. This will coincide with 
the schsdulo completion of missile firing of both aircrafts 1781 and 1788, 
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f Y B REPLY, PLEASE 
С 3 с. ) ЧАҢ 4 1958 ADDRESS COMMUNI. 
М. — CATION YO arme o? 
zm. NT 
== 


Subject: Contract AF33(600)-5942 
F-102 Series Aircraft 
Missile Captive Flight Program 


Thru! AF Plent Representative 


102 PO File No т: ё 


То: Convair, Division of General Dynamics Corporation | 
Г. O. Вох 1950 
5156 Pacific Highway 
San Diego 12, California 


Hef: Convair ltr 11-2-3076 dtd 10 Jun 54 
1. The missile captive flisht test program has been approved. 
2. This Command believes tuat the flight testing hours required 
to acccuplish this program are available under the present СОК 96 
.(N-101047) which authorizes Convsir's portion of the Accelerated 
Development Test Program. Therefore, it is requested that the hours 
required to accomplish tho above ргоьгаш be handled in the following 


manner: 


a. The twenty-four hours required for the test be subtracted 
from the time now assigned to 1-67 test aircraft S/N 55-1813. 


b. Sixteen of these hours be assiáned to YF-102 S/N 55-1781. 
с. Eight of these hours be assigned to F-102. o/N 53-1796. 


(1) It should be noteé tuat the aircraft now assigned to 
Е-102А Captive Tests is 1796 rather than 1795. 
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^ eu : 
AMC ltr МОРНЕС/ТЕН/дшр/Р-4-1 dtd ШАП Ф 1955 ‚ Subj? "Contract AF35(600)- 


5942, F-102 Series Aircraft, Missile Captive Flight Ргоцгаш" 


3. The statement of work assigned to 53-1781 and 55-1796 is sufficiently 
broad to cover the captive missile tests. 


FOR THE COMMANDER: 


J. А. HEWIT 


РА MSA SE 
Colonel, USAF 


Acting Onief, Aircraft Division 
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6 December 1954 


i 
u. А, Piokens FIC PO File № 7= é 
Status Report on 8-94 Armament Test Stand 
E 
The 8-94 Armament Test Stand was completed 11-29-54, except for tha installa» 


tion of armament displacing aspemblies, These installations have been delayed pending 
the delivery of missile arms and chemical nickel plated arm shaf ts. 


If three bays of the armament test stand are to be in operation by 12-13-54 


ав 2. forth in Model 8 Project Office memo #141, these shortage items mist be available 
by 12-8 + 54. 


J. А, Bard, Test. Engineer 
P 3 x e 
^ p ҒА Да u a v. 


Cy J. others “fest Lab., Group agr. 
7” u 
OR: ABI be 


Approved by: 


вс: М. A, Pickens 
T. H, Chadwiok/H, Wright 
Model 8 Project Office — 
ИВ viles 
DIL Piles 


6 December 1954 


W. A, Pickens 


Status Report on 8-94 Armament Test Stand 


The 8-94, Armament Test Stand was completed 11-29-54, except for the installa. 
tion of armament. displacing assemblies, These installations have been delayed pending 
the delivery of missile arms and chemical nickel plated arm shafts, 


If three bays of the armament test stand are ‘to be in operation by 12-13-54, 
ав set forth in Model 8 Project Office memo #141, these shortage items mist be avaliable 
by 12-8 - 54. 
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3 December 1954 


T. Н. Chadwick, General Design ` 2-14 НО File No Гб 
| я 
Present Status of and Future Schedule for the 8-96 Single Element Armament 


` Test Stand, 
All parts required for completion of the 8-96 (гор Horse) armament test stand 
е ав of 1241-54 and the fixture was placed in operation on 12-254, 


| Initial tests were conducted on 12-2-54 and consisted of the deternination 
of restrictor orifice sizes required for slow operation of the displacing mechanisms 
in the 8-90 armament airplane (S/N 31788), 
5 It is presently anticipated that the mechanisms required for the application 
of dynamic 40! and "Gt leads to the displacing mechanism vill be completed by 12-10-54, 


| With reference to your nemo of 11-23-54 addressed to 0. J. Rother, Tests 
No. I, 11 and III are expected to be completed no later than 12-23-54, 


J. C. Preston, Test Engineer 


By: 


Approved bys 


GJRsJGP:Imbf 


се! He Wright 
9, Pickens А 
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0 É: 3 22 November, 1954. 
E | 
$o: Mr. D. H. Digess. 


Subject: Armament Firing Test - F-102 Aircraft. 


Reference: Your Memorandun to G. A. Calvert, dated 11 10/ у. 


F-102 PO File Мо Tb 


Will you please obtain a date from the АМС ав to when they estimate the 


proposed spec for armement firing test on the subject aircraft will be 
complete. 


Concurrently with the above request, please obtain the AMC policy on fac - 
ilities and funding for armament firing test. 


8 
3 


CC'S „ essere: 
Ballard, A. H. 


Chambers, Е. 6. ,. 
Swenson, 5. W. 
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RE „ > CONSOLIDATED VULTEE AIRCRAFT CORPORATION Pp. 
Qu» 54 HOLIOMAN AIR FORCE BASE (6 
o ME HOLLOMAN, NEW МЕХЕСО 
p.102 
ЈЕСТ 
pe | 
TO: Go V. O'Hare 


DATEs 29 October 1954 5 | р "m 


SUBJECT; Missile Launcher Diserepancy on Flight 24, of YF-102, S/N 53-1781 pod 
| F.102 PO File No --/ фе 


1. А meeting was held with 0. W. O'Hare, G, V. Hofeller, К. A. Swanson, of 
Dept. 313, and С. Paxton and R, Langerud of Hughes Aircraft Company, on 26 
October 1954 to discuss the discrepancy of the missile launcher on Flight 

` 24 of YF-102, S/N 53-3781. 


2% The forward center missile bay launcher from which the DV strengthened- | 
type GAR=1 missile was fired on the subject flight, was still in the cocked 
position when the airplane Iandede The missile launcher was returned to Hughes 
Aircraft Company, to determine the cause for the failure of the launcher to 
unecocks There was no positive proof for the launcher to fail to un-cock, 
however it was apparent that the shear pin in the back of the launcher, which 
moves the cocking yoke forward and covers the unbilical plug through the 
mechanism in the inside of the launcher, was not seated in the missile. The 
cause of the failure of the shear pin to seat in the missile is attributed 
.to paint encrustation in the shear pin hole. This paint encrustation in 
the shear pin hole was found in three out of four of other unfired DV missiles 
in storage at the Hughes hangar. 


3. The following actions are being taken to eliminate repetition of this 
failures. 


А. The bolt in the back of the missile for tightening down the spring 
has а given number of turns, different for each launcher, between the 

time of the shear pin starts to move into the missile, and the bottoming 
of the bolt. The number of turns required for each launcher in this 
motion will be measured without в missile installed, then when the missile 
‘is installed, the number of turns can be counted, and this will provide 
an assurance with the pin: has moved down into the hole the proper dís- 
tance. These number of turns will be determined and marked on each 
launcher : 


B. An inepeotion hole to determine that the cam which follows the pin, 
is down in its proper position, айй the pin actually engaged in the 
° missile, will be out in the side of each launcher. This hole is presently 
being prepared in the launcher which had the failure during Flight 24, 
and will be cut in the rest of the leunchers as soon as the first thres 
missile firings are completed, and we are in the instrumentation for 
captive missile operation. š | 
С. Mro Re Larson, an Engineer from Hughes Aireraft Company at Holloman 
Air Force Base, will be returned to the Hughes plant at Culver City, for 
schooling in launcher Design and Operation. Mr. larson will subsequently 
act as Service Representative for Hughes at Holloman Air Force Base, and 
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to Convair for launcher installation and related problems. 


Ds Hughes Aircreft Company is presently preparing an череда Procedure 
Handbook on the launcher installation and operation. 


E. All DY and DX missiles will be checked by Hughes Aircraft Company 
prior to delivery, to insure that the shear pin hole is of the proper 
dimensions and clear of paint and other obstructions. 


4% Mra Paxton, in addition, informed us that the distance between the hooks 
on the DV end the DX missiles are different. This requires a change іп 
shimming in the losding followers when DV or DX missiles are used, This had 
been done for this particular DV missile, and Convair and Hughes, at 
Holloman, are prepared to check for this, prior to loading each missile. 


5. Mr. Paxton also pointed out that the yoke at the rear of the missile allovs 
а pocket to be exposed to the rocket blast. This causes the yoke to either be 
. puohed out slightly ог held out slightly, which prevents the umbilical door 
За the front of the missile from completely closing. This will allow missile 
dust deposits to eater the umbilical plug section and coat the plug with 
missile dust. Convair was requested to cheek after each firing to determine 
af the missile exhaust dust had entered the umbilical plug section. If this 
continues, Hughes Aireraft Company will take steps to correct or eliminate 
this condition. In the meantime, as Convair 45 not firing guided missiles, 

but rather, dummy missiles, the contamination of the umbilical plug section 
will not have any harmful effect upon the Convair test firings. 


A bl 


Go Fo НОРЕМЕН | 
Group Engineer 


GPH/sk 


сс; К, А. Swanson 
G. Re Geiberger 
А, То Landry 
Jo Holbert 
H, Grogan 
P. М. Prophett 
Vo W. Fox е 
De He Bennett 
T. Le Malloy 
Re Lo ñmumnalls 
Fo A. Pickens 
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Medel 8 P/O (4) 15 October 1954 


Subjects Contract AF33(600)~5942 
Consolidated tee AAreraf Corporation 
Бап Diego res California 
Modol YFalO02 Airplane 
Armamant Firing Tos? Program 


Tos Commander | Е. 102 
Air Materiel Comand 
Wright-Patterson Air Force Bars, Oho 


Attention: MCPHFC (WCSF-6). 


Vins Air Fores Plant Representative 
San Antonio Air Materiel Area 


РО File № т=6 


\ Reference: (а) ANG Ltr. МОРРАР«б (WCSFs6) FJS/ah dtd 21 March 1954 
i (b) СТАС Ltr, 6-3203 dtd 12 July 1954 


Enclosure: (A) Convair Conf. Report 2М-8-086 "Speoification for 
Aznamont Test Program” 
1. Епојозиге (A) together with Convair report 20-8-1102, outlines 
tho armament test progran for tho ҮГ-102 airplans. 
This specification, revised in accordance with References (a) 


and (bj, із now presuned to meet tho Air Force requirements, as indicated 
in Reference (а). 
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LETTER MAY НЕ DECLASSIPIED WHEN DOCUYENTS 
ARE DETACHED 
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| 061 1554 INTRA- COMPANY CORRESPONDENCE 
SAN DIEGO, CALIFORNIA 


с.102 
PROJECT 
- оЕ СБ 
DATE | 14 October 1954 
TO W. W, Fox | 
SUBJECT Washington Office Report dated 8 October 1954 
F. 102 PO File № T—;6 


1, Section 3, Page 6, Paragraph 1 of subject report contains the м state- 
ment: 


"Recommendations are now being prepared at the Pentagon which will call for 

& complete evaluation of the all-weather capabilities of the 102 by firing 
actual missiles at a drone at night-time under complete black-out conditions, 
This is to be accomplished sometime within the next six months and a state- 
ment has been made to us that the successful completion of this project will 
be necessary before any large commitments are made on the programming of 

this airplane. Efforts will apparently be made to tie in this evaluation 
with the 102 which is now at Holoman," 


2, In view of the possibility that this may require your special attention we 
are forwarding the comment for whatever action you deem advisable. 


Dudley H, Digges 
Manager of Contracts 
FSC she 


соз R. R. Hoover 


0 >. j 
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We We Fox 


Washington Office Report dated 8 October 1954 


1. Seotion 3, Page 6, Paragraph 1 of subject report contains the following statee 
ment t 


"Recommendations are now being prepared at the Pentagon which will call for 

а complete evaluation of the all-weather capabilities of the 102 by firing 
aotual missiles at a drone at night-time under complete black-out conditions, 
This is to be accomplished sometime within the next six months and a staté- 
ment has been made to us that the successful completion of this project will 
be necessary before any large commitments are made on the programming of 

this airplane. Efforts will apparently be made to tie in this evaluation 
with the 102 which is now at Holoman," 


22 Іп view of the possibility that this may require your special attention we 
are forwarding the comment for whatever action you deem advisable. 


Dudley H. Digges 
Manager of Contracts 


FSC shg 


coi R, В. Hoover 


و 
RENE _ -‏ . 
CONVAIR‏ 


OCT ААА co MPANY CORRESPONDENCE 


F.102 SAN DIEGO, CALIFORNIA 
PROJECT 
OFFICE i 
DATE 13 October 1954 
то W. W. Fox, Model 8 Project Engineer 


SUBJECT 8-94 Armament Test Program Schedule | 
- 102 PO File № Т-6 


Original planning Рог the 8-94, armament test program called for completion 
of the full scale test stand by 24 September, As of this date the test stand is 
virtually complete except for equipment installation. Equipment installation is being 
delayed pending the completion of 24 scissors assemblies by Experimental Departmente 
Approximately three weeks will be needed for installation of displacing gear and 
instrumentation after these scissors assemblies are available, 


The single clement armament test stand has been completed except for 
installation of displacement gear, This test stand can be completed and the test 
program started when four scissors assemblies are available. 


At the present time none of the scissors assemblies have been completed by 
Experimental Department and only two assemblies are in work, 


4. ал 


J. A. Bard, Test Engineer 


other, Test Lab., Group Engr, 
CJR: JABsmbf 


се: W. А. Pickens (1) 
J. Bard (4) 
MS Files (1) 
ЕТІ, Files (1) 


1. INTRODUCTION F-102 PO File No 7-4 


РАОРЗЗАТЗ FOR GCNFERLICE ON FLIGHT TEST PROGRAM 


‘OF i 52-2781. 
ARMAMENT TESTING с Ju 


Ths Slight test program on 002 93-1701 has been delayed, for 
&ppecrinatoly thres months fran lig original achedule. Лю additien, 
the program has bean dewreased tuo months in calendar lime from tho 
original schedule duo to revisions of the F-102 Accelerated Dsvelap= 


ment Tesi Programo 


The eonfiguretion of the airplene armamcnt system has beca rovissü 
since tho flight test program vas сошр ей, Results of testa from abled 
faring ог mispilos and Initia? flights af the subject airplane aise Зи» 
dicate that the amonen operation characteristics may be differant fren 
these prodicted when tho presram was си оо Ду ecarpiled. 


Fer tho reasons stated above, 3% appears извебваху to review tho 
entire program and make certain revisio. А rescemncmded courge of 
action із outlined below and tho mossone for спец reccammeadation are 
appended, А beief outline of the nchcüuLe of testing at tao present timo 
With а proposed revision aro attached 


"AS SRE HT TS в ААА 


За Tenside the airplane te Elwan Air Ferse Base upon completion 
of cheek flights to гроте tha aixpluma 18 aixwortay fer борту ligne 
after repair ef the damage 4aaurred on lezding on Flight 16. 


Reagona 

бо investigations а, Holloman show that Holloman bag а good aren fer 
energensy Landings such as might be nesessary with a flauedegut oF 
папи od" CHENG 

be The eirplene will bo fully instrumente for each test, thus making 
the taste engineering informatica tests aud not queli isyo checks 
onlye 

во Tho neteysary ground instrumentation is available. 

do Apprecdmately 50% of the Dept. 313 orev is already aù HAPB іп ace 
cordance with a schedule established for setting up stock and activating 
the facility prior to the Landing incident. These men are not presente 
ly being well utilized, In the majority ef oases, thelr roturn te 
Edwards would uot bo really beneficial. These men Include people 

fren timekeeping, personnel, teletype, and other overhead шапрочеко 

бо A majority of Dept. 313 perscanel масе hired in Tuscon with the 
understanding that they would go to НАЕВ ЯҒ thay so chose, The 

delay 19 the transfar of the airplane is causing saricus personal 
problems for these men ag well оп these originally from San Diogo 

who have made plang and spent money to accomplish their family movese 
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This has a direct unsatisfactory effect on the morale and the efficiency 
F the creo 


Conduct а minimum rocket Iarnching program concurrent with the reoonneo- 
tion of instrumention after the repair, 


Ba ИИ Е И ( poh deine 
сап be accomplished on the F«102 even if it is only а partial demonstrations 
be The initial rocket launching can be accomplished with a minimum of 
instrumentation, Thus the macimm utilization of the airplane can be reale 
ized during the necessary delay of instrumentation reactivation: | 

бо Experience will bo gainel in tho procedure of having the airplane ready 
te fly аба scheduled time instead of flying whenever it may be ready. 

This proceduro is required when extensive ground instrumentation ig used. 
do This will also be a period for necessary shakedowm of a new organizae 
tion activated at a new test: base. 


Conduct the minimm miasiie separation test program to indicate that no 
serious problems axist іп the Ful02 airplane as an armament launch plate ` 
form, This means delaying the "Captive Missile Flight Leads” test pro- 
gram approximately 3 monthn from ite original scheduled date, 


Reagong | 

a. It is sonsidered mere important to determine reasons for any possible 
extensive Fel02 armament redesign at an early date than it is to demonstrate 
the structural loads оп and the structural integrity of the Falcon missile. 
de The testing, design and calibration of the instrumented captive missiles 
with their strain gage balanses to date has been delayed. At реве, there 
is no assurance that these delays may not be extended, 


Revise the order of missile leunch testing in accordance with present 
information. 


3 original program was compiled with an emphasis on determining etructe 
ural integrity of the armament equipment. The equipment has now bean flown 
at speeds up to the transonic without indication of structural failure. The 
equipment has also bean redesigned with a decrease in the inertia loads 
imposed, 

b. Eariy.;tests have show that a узи damper is necessary to allow furtuer 
testing in the transonic speed region, The date of availability of parts 
far an adequate yaw damper for the subject airplane is not known. 

co Resulta of sled tests and the initial firing on this airplane ahow that 
the "jump" characteristics of the missile become more oritical with lover 
q and higher angle of attack, It therefore appears advisable to have high 
q tests accomplished prior to low q tests, 

do Tho "junp* characteristics of the missile indicate that the center mis- 
ailes will bathe most critical in separation and engine mf fang“ There» 
fore low q center missile launching at high altitudes should be avoided 
until prior tests indicate probable safe launching. 


CONFIDENTIAL 
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So 


. CONFIDEN 


Revise the rocket launching program 


а, Dsereaso in Best time available makes 4% necessary to decrease tho 
overall testing. The J. P. O,. has stated that the missile testing on this 
airplane should have priority over rocket testing. 

bo Revisions іп rosket armament design in the &=°0 and 8-20 models may 
make some of the 8-32 planned rocket testing unnecessary or of little 
benefit to the overall Р=1.02 armament development, 

со Тһе J.P.0. has indicated that it will request 2° diameter rocket 
testing to be given priority aver 2275 " rocket testing, 2" rocket testing 
is not Íncludod in the present test program 
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TEST OR ITEM 10 BE ACCOMPLISHED SPEED 
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MISSILE LAUNCHING FWD SIDE Bay 10.85 М 
| | 0.90. M 
i AFT 0.90 M 
0.90 M 
| 0,85 М 
FWD CENTER 0.85 М 
| 0.90 М 
0.85 M 
AFT 0.85 M 
0.90 M 
0.85 H 
MD SIDE V Max. 
| CENTER 
ur 
FWD SALVO 0.85 K 
COHrLETE SALVO 0.85 M 
Y Y V Mex. 
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10 March 1955 


Tom Gammage 
Contracts 


W. M. Fox 


Request to Arrange for Use of Navy Test Equipment 
on Model Š Program 


1. The Model В armament test stand has an urgent need for 
the use of a six channel Brush recorder, including anplifiecrs, 
for a period of approximately 10 дауа. The only available 
aquipnent of this type not presently in use із Navy property. 
It is therefore requestod that arrangononts be made to permit 
the use of this equipnent on a non-interferonce basis with 
Navy requirements o 


F 102 PC то Мо 77-6 


W. We Fox 
Senior Project Engineer 
WWE sF BW bh 
ce: G. Carmichael 
Orson Vade 


Model 8 P/O 


ANFIDENTIAL "29 


+ ши  CONVAIR 
A Division of General Dynamics Corporation. 
а * | (San Diego) 


In reply refer to: 
WWE sCWR sbh 
6-692 


10 February 1955 


Subjects Contract A732 (60003942 
Convair, A Division of General Dynamios Corporation 
San Diego 12, California 
Models YF-102 and Р-102А Airplane 
Armanent Ground Firing Товъ Reports; Submittal of 


Tos Comuander 
Ar Materiel Command 
Wright-Patterson Air Force Base, Ohio 


Attention: MCPHFC (WCSF<6) Е 102 PO File No 1- 4 


Vilas Air Fores Plant Representative 
San Antonio Air Materiel Arca 
Convair, A Division of General Dynanics Corporation 
San Diego 12, California 


Enolosure: (A) Three (3) copies Convair Report 24-8-0065 
WAsmeanent. Ground Firing Төзе" 


Lo The enclosed report, which describes armament ground test 
firings made from the armament test stand at NOTS, Inyokern, 19 
submitted for information and file. 


CONVAXR - 
А Division of General Dynamics, Corporation 
(San Diego) 
< ` ч. U. ox ⁄ 
Senior Project Ingineer š 
Distributions 
Addresses ~ Copies 1-3 м/епей; (л) w/e пої. . R. № Benson м/о enol, | 
AFPR - ба оз 4-6 w/oncl. М. Wo MeCreary п 
LADFO © 900}. 0. С. Ргіев% ". 
We ú ; 
Dayton Office (2) w/o anci. E п / 
ontracts. | 5 
Jo Jo Alkazin (2) » edel 8 P/O "ORT. 


йы. 4/0 LETTER OF TRANSMITTAL HAY BE DECLASSIFIED 
WHEN DOCUMENT IS DETACHED 


CONFIDENTIAL 


11 August 1954, 625 
Е-102 PO File No 7-4 


SUBJECT:  (Uncl) Contract АР 33(600)-5942 МОРНЕС (G F-) 
2.102 Armanent Test Program FJS/sh 
| To ИВ РЕ ас Др 
THRU: Air Force Plant Representative. For ов as '"ndiosted Пе 
For Kenly СІ 
TOs. Convair М ray enh OC Return bo 
Division of General Dynantes Corporatéon - AUwoyietretion [j 
Ф 4 P. 0. Box 1950 Foi lein mation 
S m 7 у 3156 Расі?іс Highway a> wee тұлымды < 
ed Ao у San Diego 12, California Copy ^e 
yz. 7 
"E MEM | 
‚кыЛ ЕР Ref: (в) Convair ltr 6-3007 dtd 2 Хау майла. ры 
43 “ы 44 Ф е г D ES 
veli Sm cox PUB, DEWEY, In 
да J „1. Program as outlined ts — approval with’ the following 
рі Oh, ists to be added: 
893 Jg os | 
Beep Mur a. Firings at maximum speed. 
~ * & - 
PE N b. Launching of eamplete load ef six missiles. 
"ad £ Ф e Ma EN d 
рі Ди Da A $ de Launching of missiles et combat altitude, 
“= „ Og 9 
= os B 3 2. Paragraph 1 a. of reference (a) pointed cut that aircraft 
чо serlal по. 52-1781 46 restricted from firing at altitudes. below 12,000 
ft. Therefore, tests below 12,000 ft, are not required at this time. 


3. Regular meetings every fhrea (3) months after the beginning 
At these matings, representatives 


of tho test are to be scheduled. 
fron Holloman Air Development Center, Convair and this Command vili 
discuss testing to date and future testing. 

GR. 4 


em. ШЕ» FOR HB COMMANDER: DOWNGRADED AT 3 YBAR INTER: 
КС, cu | VALS DECLASSIFIED АНА 


Se 
| сое, , И я. н, эр rm cm 
. “Colonel, а 


млг, Mreraft Division 


i= 


E i с 145881 Н 
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a 54HCP-189616 


^ CONVAIR-SD ы Q 
- RECEIVED 


JUL 1554 x | 
F-102 
+. PROJE | 31 
Dator OFFICE July 1954 
Tos P. M. Prophett ара P. G. Osborn 
Subject: 0. T. L. for Armament Changes 82-4468 


References Conversation with Model 8 Engineering Projest 
` Office and Flight Tost Center 


| { 
| | Mp. 
! | Е.102 РО ae No T > 


Duo to release of engincoring changes en the armament and missile 
leunchiug system after factory completion, it has been determined 
that a Пері. 97 O.I.L. will bo established for Ship 824-568. This 
vili contain ell engineering ebenges to bs accomplished prior to 
delivery to Hughes Mreraf Corp. 


Тһе Dept. 97 O.I.L. will be maintained at АРРТО and eii planning 
paper will be delivered from San Diego Fleming Control to AFFIC 


for logging. 


529331 
есі А. P. Higgins P. M. Bemer В. Е, Steele 
d, Doig Е. D. Robinson T. He Brotherton 
У. P. Gernuto D, P, Kline H. G, Roto 
Ho P. Hooda 5. Té Lacy бо А. Galvert 
Я. Rumbpsugh O. U, Sysetland 5.0. Suenaon 
do d, Wiliams 1. А, Anderson . Putness 


Hi M. Becker 


¥ 
Д 
n 
1 


CONFIDENTIAL 


CONVAIR 
In reply refer tot 
WHF WAP tag 
63203 


12 July 1954 


Subjects Contrast AF33(600)-5942 
| Consolidated Vultee Aircraft Corporation 
San Diego 12, California 
Models XF-102 and Р-102А Airplanes 
Armament Firing Teste 


то: Commander F-102 PO File No Т- é 
Мг Materiel Command 
Wright-Patterson Air Force Base, Ohio 


Attention: МОРРАР-6 (НСОНР-6) 


Via: Air Forse Plant Representative 
San Antonio Air Materiel Area 
Consolidated Vultee Aircraft Corporation 
Gan Diego 12, California 


Reference: (а) AMO ltr MOPPAP-6(uOSGF-6)FJS/gh, dtd 
12 March 1934 


1, The Contractor's conusnts on armament firing teste follow 
іл the same order as the items appear in Reference (а). 


ав Paragraph 3.3.2.4 = The purpose of firing the rocket pack . 
egos at O^ is to determine the effect of tho blast of the 
door rockets on the flight of the package rockets. Should 
the package rockets be fired at 2° with the door rockets 
at 09 ап additional despersion would be added to the 
rocket pattern making evaluation difficult. 


b, Paragraph 3.3.1.2 = Contractor will comply. 


c. Faragraph 3.4.1 = Speoification will be chanzod to call 
out. unguided missiles. 


de А new paragraph will be added to ZM-8-086 requiring that 
data be obtained on the corrosive effects of the missile 
and rocket astor exhaust on the surroundſag equipment 
and structure, 


CONFIDENTIAL 


CONVAIR = — 
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Commander 12 July 1954 


Air Materiel Comand 6-3203 
Vright-Patterson Air Force Base, Obio Page 2 


2. The Contractor subsitted 248-086 to be used for the 
aruanent tosts in lieu of MIl-F-7417 or 34014 for the following 
reasons: 


а. Ground testing from the armament test stand instead 
of hoisting the airplane. 


be 44-8-086 covers tho teat program for the missiles. 
Ho misaile testing is outlined in the above specifle 
cations, 


3. In response to numerous reports of engine snuffing difficulties 
encountered with the Fe94C as o result of rocket firing, the engine 
manufacturer, Pratt & Whitney, has bean contacted for expression on this 
ten. After review of our engine installation and general duct configure- 
ation, the engine manufacturer's opinion is that the 175102 vill not 
exhibit this characteristic. First positive indications of whether or 
not this is s problem will te deterained in the two missile firings planned 
for the latter part of July, 1954 at Cdwards Air Foros Base. 


COHSOLIOATUD VULTEC АТЕОВАРТ CORPORATION 


Wo We Pox 
Senior Project Engineer 


се: АГРА (3) 
LADFO 


ec: USAF (10) 
Dayton Office (2) 
Contracts 
Jo J. Alkazin (2) 
Al Gross 
А. С. Truex 
М. Н. McCreary 
0, С. Priest 
Je С. Hoover (2) 
Engr. Files 
Mod. 8 P/O (3) 


22 Juno 1964, И 
D. C. Templeton Ғ-102 PO File No Т- í 
Brush Recording Equipment for Model 8 Pneumatic Armament Stand 

(Ref: Sales Order 33-1-183, Item 1) 


Reference: Letter to R. C. dalbreath from М. С. Brady, Dynamic Test Group 
Engineer, dated 18 June 1954. 


1. Paragraph 1 of referenced letter rends as follows: 
"Since initiating the request for Brush recording equipment 
listed Ап tho above referenced letter, ме have been informed 
concerning a new and improved version of the Brush six-channel 
recorder. (Ref: Item 1, 3.0, 33-1-183.) “ 


2. Please ravise Item 1 of the subject referenced Sales Order to read 
(1) one BL-266 Brush 6 channel recorder. This replaces BL-208. 
Aleo add item number 7. (1) one ~ console kit BL«98B, approximated 
cost $35.00. This item was omitted fron original request. 


3, Wo are advised by the company represontative that the price of tho 
BL-266 is the same or leas than the BL-208. 


Prepared by. 
R. C. “Galbreath 
Materials Group, Electronics 
and Engineer Laboratories 


7 


Project Office 


Countercignod, 


RCGsheh 
соз Project Office (2) 
Tile 


ғ \ 
CONVAIR~ ы 
| 
| 21 June 1954 


D. G, Templeton 


Procurement of Equipment for Model 8 Armament Test Stand 


— — 
— ш. — 


F. 102 PO File № | 


i 
lt is requested that Sales Order be issued to purchase the following 
items of equipments 
ltem No, Item inantity Source 
1 6040-15 (3/8 - 18 NPT) (2) two Victor Equipment 


Nitrogen Pressuze Regulator 


Prepared by. | 

R, С. Galbreath, Engineering 
Department, Material 
Coordinator 


RCG: hoh E 
се: Project Office (2) 


Mat. Files 
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GQNVAIR - — 
елуге, 


JUN 22 54 | 16 June 1954 


5402 


PROJECT 


OF Ficg 


Subject: Brush Recording Equipment Required for Model 8 8-94 шец 


Armament Test Stand, (Ref, Sales Order Ho. 33-1-183 


Ref, 1 (1) Letter from Р.В. Wouniak/R.0. Galbreath to F. 8, Chambers, 


о .102 PO File No 7-% 


Since initiating the request for Brush recording equipment Listed 
in the above referenced letter, we have beén informed concerning a new and 
improved version of the Brush 6 channel recorder (Ref. Item 1). 


It is our desire that Item 1 in the original ішігі. bs modi 
fied to call for the following: 


One = BL 266 Brush 6 Channel bak 

This item replaces the one BL-208 listed on Item No, 1. 

Also that an additional item, Item No. 7 te added as follows: 
One = Console Mounting Kit BL 988--Арркожша е cost $35.00 


Ме are advised by a company representative that the price of ths 
Ble266 is the same or less than the В1-208 


BFS Birr М.С. Brady 

бз | Dynamic Test Group Ener. | 
Р.В. Wozniak — | | | 
E. P. Strong/V.8. Harrison | | | 


0,2. Rother APPROVED — — 
M.C, Brady/B.J. Campbell Б.Г. Strong 
EIL Files Chief of Test Lab. 
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po е. 2 Е-102 . a е. Е . | 

Jend pepr Teroz Project Office КЕ 

Date: м June 295k | | | | 
Lk err o: of Testing То Date on ‘the Armamant."Tast ‚338 


P | F. 102 PO File № т-( 
1. eng idéfabke ёїўгїешї®у was being. experienced wich ‘the ` 
Togkot: eon АҚ because: of bouncing in the. extended - position. - 
even though паї velocities were very low, Since 18 apparet. 
That 1 Was poing to. сако considerable testing t6 solvo this 

^ problem the projeot office requested that we. songentrate.on the 
migsile. problem since: 46 із most Import r for tha flight teat 
programs 16 wili probably be. necessary t . extend. the, Time, 
veg 6$ for vocket ӛхфепа40;0о. oliminate 9” rsduea the Бойе. 
xd the extended position. js 


«”. А gerióp. of teats wore Dun for missile „ ana aè 

wka aso found to bounce’ in the extended position, even at 

` lou Final velocities риф was somewhat better than rockets. 
Thoss; teats showed a.yariance in tine fro „55 500..8$ min. 
9-26, ‘to .h 8өз.-а% max. "Q" zero "G". Hr. Pickens and Hr. 
отптак requested additional - information from test lab Родагйе -. 
ing frequency’ and magnitude of the bounce, Tike ineteumentation ` 
ip'not complete to date. Tf this information should show. tha- 
900916 ion to be not. agceptable there ia тату Little correct iv 
action that. сад be made insofar ap oup. EE and бүлек ER 
бойсәтпей арор to Increase, tho timo, Е 


3. Tho up+letchəs and up snubbers were thon added to the 148 
and i%. wes disesyered that a 20 missile could not be retracted 
oonpletely et 1500 pai even though previous hystoresia 00565. 
with 1598 wt. moved that 1% goule pequire. only 900 psi. me 
divference is due бо deflection of tho meehaniem.. The Armament 
Group Нав. agreed to 10% the stowed positiün of thu. 1140219 
sufficiently to allow a 20 niasile Fotragtion: at 1500 psi, 


B. -Stops are now being takon Во renova che. 1060 psi regulator 
‘from the system and to make nesessary tubing changes. А. 
outside procurement items have bean reloasod for manufacturer 
except hoses whieh must be iockedeup, 
* > : Ë i 
5, c Prom the foregoing ТҮ 43: obvious that 10 ia impossible to 
retrace a 2G rocket-patkagd’ which нөзеһе 2596. аз: compared uo 
2656 for the missiles, Armaktênt : Group pointé qut, that! retraction 
оға 2G rocket package 48 поб rg 118810 and that the возава ' 
should bo reduced. to 1398 or wate, зік reckéts fired, пакт 


6, In rê tropes, - the’ original seome tr ry wag capable of retracting 
а 1.730 wisstle at 1500 psi. With ш 1604 inoroáse in moment | 


i 


же 


GONVAIR, SD = 1 
я = Q e 21 June 195 
Memo tet Е-102 Projest 022160. f Page o2» 


* 


+ К "i B | . . 

arm thore was only 60,5% increase ‘in ability to ratrect а. 
Тоай,. If these defleétions are worse in the airplane we may 
not отоп be able to retract а 20 missile, . 


7. Some retraction testa have been run and 16 was found te. 
be very difficult to rotraat ma ómpty ack іп thé required: 
time, 1% 1з believed to be caused by the differences ih the 
pneumatic system being’ used on the test rig and that од she. 
airplane. This 18 being corrected to. the best of our ability 
howover, It За Impossible to duplicate a system operated by | 
gix cylinders on а опе cylinder atahd. For this reagen .together 
ith. the deflection problem we do not feel that a satisfactory 
' systom for tho airplane сап be assured until such time ag ‘the. 
now geometry and cylinders haya been tested on thé 8-88 test 
драйв, 5 parte for Е-ЕВ ute eee 
uly 1, 12582 I$ im alep believed that armament group parts 
E Der available om ps 7 % 395, . | 25 | 


8, 1% is-estimated that approxip&teir. 2 weeks of testing 02 
will be required оп the 8-68 stand after 15. has been modified 

and instruminted before а satisfactory airplane system can be 

‘agaureds~ Lew speed, (56 second) retractions at approximately 

JG should: be practical ой the airplane prior to complete 


gyatem testing on the args 6-68 stena, 


-” 


73 H4, С 
aos : $10208. Group 

W.A. Pickens 

ERE °, Pile: I 
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6-9-54, 
Frank Wozniak 


Control System and Armament System Development and Testing 
Incident to F-102A Airplanes #6 and on. 


F-102 PO File No m 


It 1s requested that you have prepared for revieu on 16 June 
a program outline and plan with engineering, manufacturing, 
procurement and testing sohedules on the above subjects. 
Schedule should be in finalized form with agreement indicated 
from other departments furnishing assist or support. Schedule 
must support the first airplane manufacturing, functional 
checkout and flight test program. Careful analysis for con- 
flict between 8-90 and 8-10 testing shall be made and where 
problem areas exist, thera should be shown a recommendation 
for solution. 


W 


J, J, Wheeler 


JJW за? 


се: We Fox 
Mod. 8 P/O 


_— ----- a те ` wd 


1 dune 1954 
Н. B. Wright 
Summary of Tontina to Dato on the Arrmont Tost Jig (0.32 Revised 


Gcometry and Cylinder) , 
Ғ-102 PO File No T- 6 


Considerable difficulty was boing слрегіспесей with the rocket package 
because of bounging in the extended position even though final volooition 
were vory low, Since it appeared that it was going to take conéideraulo 
toasting to solvo this problem, project offico requested wo concentrato 
en the missile prohlcn since 4% io cost icportant for tho Might test 
progran ond that vo prooced with dosi(n on the basis of the missilo only 
and thon return to rocket package probleris at а later dote, It was 
pointed out that it may be necoscory to cxtend tine reguirenonts for 
rockots on this basis, 


A ocries of tosts wore run for niosile extosoíon and it was also found 

to bounce in the extonded position, even at усту low final 9010024408 

but was comewhat botter thon the rockets in this respect as vould be 

i | expected, These tests alno chowed а variance in tine fron „А35 вес at сіп 

| Tg" 2g to «775 вас at max "G" = 2g. Recorde aro not avaliable for 

' ` ag "G" = gero "g" which should bo slightly longor than the .775 sec. 
Tho above records togother with a dexonstration of the above чего reviowed 

by Fiohons ond Wozniak and wore judged to bo acceptable, howover, ‘thoy 

roquested additional information fron test lab regarding frequency and 

падпі бидо of the bounces. If this information should chow tho condition 

to be not accoptablo thore is very little corrootivo action that can be 

mado insofar as our oylindor ў system are concerned except to іпсгссве 

tho tico. 


The useLatehos and up snubbers wore then added to the jig and it was 
| Gloeovored that а 2 "p" nissilo could not to retracted compli tely at 1500 
pêd ovon though previous 2. with 1998 wt showed that it should 
гаси то only 900 poi. The wc пе ås duo to deflection of tho mochanicen. 
Arg SPOUTS 
Armament group hos agreed to loyer the stowed position of the missile 
eufficiontly to allow а 25 missile retraction at 1500 psi. (hia teans 
we w41l havo to delete the 1000 csi reg from tho airplane and 111 have 
to re-run tho af orement ioned missilo extontíon testa at 1500 ps4 with 
‚ possible saerifice in the tire also test lab haa been requested to requisition 
2 а 1000 psi reg and a main armament selector valve to have on hand in the 
event it is necessary to use 1000 pai for extent and 1500 psi for retract. 
B. а that this change would coat approx 400 Engineering man hrs 
sed) e 


Tos Н. E. Wright -2- 1 June 1954 


From the above it is obvious that it із impdssible to retract a 2 g 
rocket package which weighs 259# as compared to 165% for the missile. 
Armament points out that retraction of а 2g rocket package is not 
realistic and that the weight should be reduced to 139) or with g с 
rockets fired. 


P. 8. Banks 


eos Ноди ак 
Pickens 
Chadwick ^ 
Rother 
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MODEL 8 PROJECT OFFICE DATE: 26 May 1954 


Tos P, Мо Prophett & Pe С. Osborn 


Subject: Required Armament Revisions on Airplanes 8-82 #3, 
and 8-82 #4, Daring Flight Test Program 

1 i Ғ-102 PO File № 7-6 
1% is necessary for Plant IT to: deliver subject airplanes with missile 
launching mechanien inoperative, The launchers are secured in an up 
position with thé latches safetied. Pneumatic lines to missile launcher 
actuatora are capped off, Airplane 8-82 #4 mst be modified before delivery 
to HAO and 8-82 #3 before using armament mechanism іп the flight test programo. 
The necessary modifications are ав follows: 


1. ACA 8267-01 replaces waned mechaniem actuating неген 
replaces rubber bumper up snubbers with dash pot anubbers, and adds 
а pneumatic cylinder in the up latch, 


2. АСА B-267«01 revises armament launching arms to inerease mechanical 
advantage at natuator attachment. 


3. ACA 8-6578 revises variable angle vocket launcher to accommodate 
snubber revision (8-82 #3 only). 


4% АСА 6=259, АСА 8-6439 and АСА 8-6440 relocates missile bay door switch 
junction box and revises affected harnesses to provide adequate 
clearance for missiles, 


5. ACA 6-270 revises rocket firing в ей for 2nd rocket іп tubes, and 
. revises rocket intorvalometer, 


Scheduled engineoring release for ACA 8-267-01., 8-267-02, 8-6578, 8-259, 
846439 and 8-6440 іп June % 1954. Scheduled engineering release for АСА 8-270 
18. June 5, 1954. 


Scheduled date for а of all parte to ARTIC to 5 incorporate these changes 


is July 1; 1954. 


AFP We Fox 
Project Engineor 


8. Wo Sueneon 
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RECEN CO О mmm. Q 


NAY, 25754 
Dato 2. Bh May 1954 ` 
| E ЕСТ - i 
To a@rrigines D, Brendel 83 Dopo 


Subject а Air Forse Equipment Damagod During P-102 Sled Tests at China Lake 
г. 102 РО Fig No T 6 
neger cee (a) Contracts Dept. Letter 112-339, dated 
' (b) Contrasta Dopt. Letter 22-26625, dated 19 = 2933, Ineluding i 
К °` Коу. rovisicós to amolesuren А аба B of reference (a) and Addenda, 
`` ° ` (e) Sales OsdóE/33-1-51 (а) dated 4 Doo. 1953 ° „ 
| А $ Sales Ordet 3451951166 dated 21 Dea. 1953 сы 


o) Sales Order 24-1251-224, dated 12 Feb; 1954 ° AT و‎ 
| i£) Soles Ordor,33-2-76 dated 9 Apre 29400200000 с 
Haslosuzëss [om Photos distributed to Adresses only), „ 0 
Bo Рота 145% of Damaged Аг Fozqo Equfpnent Boquising Factory Ropais 
oP Rabe j ur 


к m г 

o Tree phates Seating: НЕ M peotestive mounting usod on tho = 
„des Давай да, Lon 

с. Tuo photog showing вівӣ балад, | 

. D. Five photos ehoving damaged Air Богоо owed equipmont, 


1. ' Thig mono hag toga prepared іл ап effort to expedite the repair of 


4 


2 


Adr Forco ewes | tact ‘equips, 613 ef which wap cubjested to severo stresses during 


am accidend ot the: Air Fores пропвогоб Fi glad test program. > Xt shold be ааа, 


noted that this equi 0991446 of itana- proqured with both facility (Cont 

AP33(600)—5702) nny вар (Contrast AFI3(G00)-9942) funda. - 011 tho A чего 
tha predneta . оба dingile mapun? ATR an err spice in Énelocuro А. This: о teat 
equipment ioin short nunply gud al though Ps Zonal recorder unite are on | 


eoverak P-102 tos? progonta ако now boing a es not enough ef n | type of 
ud man 40 available. 


E и Boforonoen (в) anû (b) resulted За authority ‹ A өрте the 2-402 два 
teste at Ching Lake, Рагретара 2 Aten 2 of Addendum А to Enclosure А ef poforoncs 
(b) daloted tolenotering instrumentation. However, paragraph А item 0 02. Englosare B 
of reforoneo (b) as ой. Stated that ipstsunontation would bo e" ie Фрай 
дот а а prossure and асосдока on saree 


and бенча 5 | 9 көбһей 
of acgonpliohing this | 8 Yor o edo ty the: 


ре caring Test La Labopatosg “whieh rosulted $n tho Sales Order coverage’ of теё 
(о), (e (о) end (©) к= permitted tranafor of Bie Foroa spip? | to hs 
thase Gent 05 | 


Фо Ths варо uned in thd #nbteunqatatton ва Sed іс indicated in the photos 
o£ Enclosuüro B. Heavy steel etructure was Mined with a one-inch бай of sponge rubber 
to cushion tho acceleration forces during tho firing. This mounting served to | 
adequntcly protect the oselilegraphie cquipmext ducing the first eight Sled Fund. 
Banago to the &astrunentation occurred during tho ninth run when ihe structural вор- 
port for the actual вресбшюв Ladd and соли із the aled “ere ahem An the 
photos of Enclosure бо 


"E O оша. Pago 2 


21 May 1954 
Тө = Janes D. Brendel Contracts Dept, ar Force Equipment Damaged During F-102 
Sled Tests at Ghina Lake 


The cquipment дозегізей Да detail із Enclosuro A wan valved at approxi- 
ВЕ 820, 000,00, Таз major damage was auffored by the facility"items ар chem Sm 
the photos of Enclosuro D, This сазірлей% io mov at болтеїғ Plant Z, Bldgs 6 where 
1% has Љоса inspected by a representative ef dhe Consolidated Engincariag Corporation 
who Нав 0546198 that 46. сов bo put iate"factory hew esndition at thelr Pasadaia 
factory ia approximately four weokG at a eost of approximately $2,000.00. ( Thia 
figuro із to cover repair, roplacenent and recalibration). While 1% $0 appareat that 
the 2petzrüncntation hes been damaged to a-dégrco such groster than would result from 
nomal пбадор 19 has boon ostablishod that tho equipzant gan ba properly repaired im 
e.rolativoly short timo and at apereximately 105 of t tho original eost, (Additional. 
details aro ате HO by contacting М.С. Brady, oF В.И, Coynor at oxtaraion 3618) 


6. Хз whew of tho critical posd of osoíillographio equipment on the Р-102 
project, 1% io requosted that the Contracts Department contact the dcn Air Fores 
roprescatative ің an effort to d ші Ар Peres fundo allosatod for tho repair of this 

aet of cavipnont. For practi Feasens, 45 29 recommended that the ontire 1266 of 
intents: on Бобдозаго.# bo roturpcd te tho Consolidated Engineering Corp, Таебогу 
at tho gana timo for элее and socelabrations 


"ыы 


С) CONVAIR Q 


D. 


Брод сомго GAS of momo tb Janes Brendel, Gemtracto Dopartnent,. dated 21 May 1954, 


| 140% of Demagod Де Foren Equipmcht Requiring Factory Bopair er Replacement e 


Those 4 чого resently roturnacd from tho Naval Ordinanca Toot Statie,- 
China Бако, California. (Rafer to dnvolleo Ho. 009602 and Goavoir receiving report nes. 
265897, 267127, and 267157). Praswranoat history fer cacy Aten 15 ineluded 4а tho de- 
бб вз 024676 . ` | 


2 1 (5-334P3«18 Oseillegraph Rosomlor, sorial mo. 2438518, TAF пэ, 
603139. "hio Atco van purckaced om FO-1434969D gene contract 
1733(600)-5792 appl. 5, appen. A, Aten 653 por galoo ordos 34-1-51-13 
asd rosdived at Convair 9 Jom. 1953 en HR-448009. 


2 2 #28998 Rocont Magasiee, soral mo. 921813, Talo iten 10 в. part, 
° gf Aten Л ard vao ксеойуса with iten До 


3 29 ‚ реда ад Calvanenctors, corial возо 670, 88985, 89401, пени Q6HSG, 
| 92281, 62051, 92999, 97080, 9678U, 99081, 15250, and 20080. This 
item tao purehano8 өл the ропо PO a0 $tca А аға ғосаймсЯ at Convair 
© April 1953 en BE-465555. ) à š 


4 5 $7-323 Ссіуопедобоғо; coral пов, 34080, 34388, 85055, 88888 and 
94028, Sor aal noo. 34029 and wore расезасей with itea А 
nd rosolvcd at Canynir 4 Marsh 1953 on RR-4T7332. Sorlals nen. 
85088, 88688, ond 94088 voro par$*aosd ед FO-31764549D against сө» 
tract A733(600)-5042 por coles Өгйор 33-1-58 ami received at 
Coava 2 Поз, 1983 «а RE-553362. 
I 


5 12 64-218 GolvantuoterO, cordial n90. 13381, 136811, 15285, EBE, 23288, 
7 | 25680, 201BR, 26963, 26508, 31909, 32688, опа 3333. Serial mos. 
13388 thre 25689 voro purchased wlth itea 1 and rosalved ot Convair . 
7? July 1953 om Rü-518026, Balanso of units voro borrowed fren 
Modal 8 Flight toot program, | 


6 2 3-120 Pavor Supply (28v DO to 115v 400 ву) sortal ve. 2670. Thies 
44са чыз purohaccd ón Е0-453365 against tho como contract and sales 
erdor ап 4%са 2 and rcooivcd at Convair А Ару4Л 1953 оз ЕВ-465542, 


7 1 (21050 Ossllleter Povar Supply, gra mo. 357824. This itan vas 
purchased ea PO-17645599 agoinnt eomtract 2733(600)-5942 por salos 
order 33-1-58 end гевойлой ot Convair N July 2953 ва RBR-525162. 


320 4-ohannol eases, Sordal moso 558846, 582846, amd 592126. 
Tido tan purehaocü em camp FO ов Aton А and resolvod at Canvair 
3% Haren 1953 en #53488. 


EESORIPIYOD _. 
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CONVAIR Paga 2 


REaglopuro GAP ef mono to James D Brondel, Contracts Dapte, dated 2) Мау 1954 


МЕ —— QUANTIXY 
ғ 24 | 
10 8 


DESCRIPTION 


un Me anplifloro, 002481 вов, BESBKIO, 9028520, 930110, 
9668500, 3828510, 9228410, 1008120, 1428110, 3898120, 1948130, 
2168120, 4685110; 6250212, amd 7378222. 30421 пов, 6888510 
thra 2188130 wore purchacod ou tho came РО an itcm 1 and rosoiwod 
at Convair 12 Магов 1953 en RR-453468. Sorial noo. 4685Pll thru 
TELZ woro -purchaccd on P0-176455SD ogaínot contract 
AFP33(600)-5942 рег ocnlos erdor 33-1-58 ord rceolved at Cn A 
E July 1953 on RR-522162, ` 


ҰМ>312-258-50 coral son. 577082, 578092, 581082, 582C92, and 
586692, Thie Atco vao purehaocd ов FO 29232450 a&oinpt contrat 
AP33(600)-5942 amd тсвоӛчо8 ot Convalr 4 Doe. 1953 on  RR-563988. 


All of tho орото itenc чого mowafacturcd by Consolidated Engincoráng Corpo, ' 
Instruuonto Хаво 200 North Siorra Койго Villa, Pacadcsa 15, Galim rasa. 
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Dyarates Poot emp 


: И | | rmm feni 509% без (2) T» CONFIDE NTIÀE C 


fare ve My, Да Бү. S ee Golim 
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17 Мау 1954.5 
ЕС MOPPAr~6 (NCSF=6) 
SUBJECT: (Unel) Contract АР 33(600)-5942 PJS/ah. J Т 
OAR-l Missiles and Miseile Launchers Em m a / s Ж за 
for P-102 Armament Test Program иа . E ue с 
THRU: Air Force Plant Representative um ©з DE р 
TOs Consolidated Vultee Airereft Corporation | i 
a P. 0, Box 1950 F. 
2156 Pacifie Highway 102 
Gan Mego 12, California e o File, No pos ¿ 
ә oja DA Qa 


Bof: (a) OVAG ltr 6-1571 dtd 9 April 54, ТЕ 
(б) AMG ltr MCPP&FG/TER/jr did 14 april 1954 


- J. Reference 46 made to paragraph three (3) of tha reference 
(a) letter. Action to exchange tasks for aircraft 53-1795 and 
53-1788 has been taken. 


2. The missile and launcher requirensnts included in the 
ref orencad letter have been forvarded to apsropriate agencies for 
action required. 


З. fhe Р-102 dalle and separation program as outlined in 
inclosure B, page 1 and 2, to the referenced Letter, for 53-1761 
should include the following teats whioh were diedugaed at CVAU. 
HO. JO meeting at Gan Diego on 23 March 19544 
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CONFIDENTIAL 


C 


AMD lir MOTPAV-G(UCOS-5)PJS/ch, 434 17 May 1954 to Convair, San Diego, 
Calif., subject: "(Unol) Contraet Al 33(600)-5942, САБ Missilos апа 
Missile Lawichers for F- 102 Armanoent Test Program" 


program showa 40,000 ft. to be 


are eondusted. 


128. K. conbat alti tudes 
maxima altitude at which 


Proposed 
firingo 


(1) Additional, mlssilo requirements for abeve can ba 
taken from contingency missiles, 


4. Request also proposed rocket program for 178i and 1788 bo 


forwarded at an early date. 


VOR THE CCDDLOIER: 


H. Н. BO, FR, 
Oolonoi, USAF 

Chief, dircraft Branch 
Procurement РГічівзіоп 
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Date : 11 Мау 1954 


To : Е.В. Wozniak - R.C, Galbreath 


Subject: Brush Recording Equipment Required for Model 8 8-94 Pneumatic Armament 


Test Stand, 


Armament Test Stand, 


F. 102 PO File Мо T- é 
In. accordance with a Model & Project Office request, we have surveyed 
the dynamic test recording instrumentation requirements for the 89, Pneumatic 


The equipment here listed will suffice for the task if 


supplemented by Model 8 oscillographic recording equipment which has already 
been requested against the Model 8 program. 


ITEM NO 
1 1 
2 6 
3 1 
4 12 
5 4 
6 4. 


DESCRIPTION 


BL-208 Brush 6 channel recorder 


Relay Rack "Bud Radio! 
Chart Paper BL-937 


BL-360 Brush Universal Amplifiers 


CR-1771 


Humphrey-Vatson potentiometers per 
Print C-0151 to order 


Crescent Type HB-2 trans 


ducers 


$2,500.00 
3,570 „00 
37.45 
432.00 
600.00 


300.00 


It is anticipated that the above equipment should be made available 


before 15 July 1954. 


EFS :BUC srr 
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Wozinak,F.B. (2) 
Galbreath, В.С. (2) 
Rother, C. J. 

Brady, М.С. 

ETL Files 
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RECEIVED x 
Ре Е 3012/8НЕ zv | 
OFD TAI, 49 | 
APR 20 Serial 0514. | 
F. 102 | 
po 20 LY таг g | 
For А а 

chief, Bureau cf Orünanco For Reply В | 
Қауу Department Comment & Return to | 
§abhington 25, Do 6. Contract Administration Е] | 

* | For Information 


Ще f Copy to 


File: 


—— — 2 


Contract Administrator 
SHORT Tert of Ү?е102 Alrarafy Modol; status report for pericd . 


Subis 
5 Marsh trough 29 Marah 1954 


F-102 PO File No 7-4 
A gumoary of the Welch Track Togt ito date 15 ap follows: 


40 Jan 432 fpa Proliminary checkout 

29' Jan 960 fps ` Checkout 

15 Feb 1050 fps Mach 295 | Мов Де did not firo 

23 Feb 1075 fpa Mach 95 Missile separation normal 
3 Мег 1020 fps Mash „90 ' Missile separation қоршай 

25 Маг 1020 fps Maoh «91 Migsile separation normal 


Tho test condueted on 25 March was tho fourth subsonio test to reach tho 
requived velocity {Maoh 90 to .95). Tho Model FALCON missile was lamehedl 
from the cit launcher іп tho left side bay. Tho missile fired properly 
and the laimeh appeared normal, Tha шев До pitehsd upverd and yawcd to 
the loft au it olsarcd the nose of the alreraf't. 


Ano chor subsoais test 18 sebodulsd for 1 April, Two Medel FALCON missiles 
WALL be fired in salvo from tho rear launchors ір the gonter ard loft sida 
Ъзуво 


BUORD Roxen Wright Air Dev. Centar Air Material Command 
KOTS Та вод Office ВИЖ t Patterson AFB Е ht с paro son AFB 
(СТАС, San Diageo 12, Califa ЖР ns ЮМ AE, пох из 
Vie BAR, Sun Diego 12, Calif, | Astas ВВТ ^ “ 
Uo 8, Naval Ordnance Tost Station 
lnyolern, Chima Lake, Califernia 
CONFIDENTIAL 
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Tao Consolidated Vulico Jiveraft Corporation ia planning РАто supersenic 
metn at avəloelüy abovo Wagh 1.2 оғ 1,345 Фра аъ 60°F, Morning tasta 

село dosired бо take advantage of the lower aie temperatures to got higher 
Mach under Following tho пэхЪ teat, tho УРе108 sled will. require about 
ton dayo of wort to modify 1% far tho suporsonie toss. The sled wild ba 
soinforecd go that 3% вап reesive tho 154,000 pounüs of thrust from tho 
koqgtar sled, Also, tho instrummtation will бә changed to provide воускаво 
foe missiles leunches from tha right sido bay. Sinee the track runs South 
Фо North, the missile une be firsd from ether the senter or right side bays 
да order to got proper lighting conditions for morning tants. 


5, A balanso of $22,255 romaine? вв of 21 March for tho continuation of | 
tho YPo102 Sled Poste. It io astimated that арреомілктбо1у 510,000 of this | 
сит? heo already toon allocated to pay for vork in progroce. | 

| 


Do B, YOUNG 
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STEPHEN Р, DILLZAN, Colonel, USAF 
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10 taroh 1954 
G, 9. O'Hare 
Model 1-302 = Rocket Missile Firing Test, 


L reosivod n phone call on 9 Maroh froma ст. Cushing, of Armour 
Research Foundation. Mr. Cushing indicated that his organization 
has a contract covering research on muasle blang (rocket and misoile) 
effect on siroraft, It is their desire to review their progran with 
us іп order to give us whatever information might be of value to us 
in our tests and it may be that he will have certain suggestions to 
make as to data he would like to receive from our tents, 


I indicated to Му. Qushtn- that we would be happy to discuss this 
subject with hin provided he obtained suitable clearance from the 
JPO and Armament Laboratory. Не said he would so do and thet his 
plans were to arrive Thursday, 18 March for discussion at approxi- 
mately 10:00 А.М. You will be informed if and when the required 
olesranoe is received. 


R. В. Hoover 
Project Engineer 


ВАКА ха | 
Р e № 7 — © 
со: J. H, Famme . ile did 
5 V. FOX F 102 PO F 
в, В. Fut neaa 
Msdel 8 P/O 


Carl Robeson: Please so inform the addressees when this clearance 
is received. 


R.R.H, 


O lhe, @& (2) ad 


(Prr) 


i 
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Subject: 


References 


Enclosure: 


7 RECEIVED 
FEB 19 54 


LON 


sas CONSOLIDATED VULTEE AIRCRAFT CORPORATION 
PROJECT San Diego Division = San Diego, California 
“OFFICE 


19 February 1954 
с. W, O'Hare 


Armament Information for Operation of Г-102 Airslanes at Holloman 
Air Develooment Center 


(а) WSPG technical operations order №. 13, dated 29 July 1953, > 
"Technical Operating Procedures for HADO Flight Safety on the 
White Sands Proving Ground Range". | 

(b) Letter, "Missile Flight Safety ani Range Control", dated . 

24 August 1953, by Lt. Colonel C. Me Magnum, HADC, 


(A) One copy of Reference (a) and Reference (b). 
F-102 PO File No 7 — C 


Reference (8) and (b) require Convair to submit certain information 
concerning missile and rocket armament of the YF-1C2 prior to 
operation on the range.  Exoerimental Flight will require this ine 
formation prior to 1 May 1954. 


Yoü are requested to supply the informstion outlined in the 
paragraphs of Reference (a) | listed below to the Experimental Flight 
Test Section. 


Paragraph II, 1 


Paragraph IV, la <ü This should include armament circuitry as 
affecting ignition of rockets and missiles. 


Information requested in Paragraph IV, 3, need not be supplied as 
WSPG already has available information on the 2,75 AA-FR missiles 
and the Falcon САВ-1 missile. 


The WSPG Flight Safety and Range Control Section has informed us that 
destructors will not be required for the missile launched from Е-102 
airplanes. 


ey | 
| Chief Flight Test Enginer 
BÉC:GHH:1p | Experimental Flight / 
ect P, М. Prophett 
С. Goughlin 
R. R, Hoover/F, В, dozniak 
м. Dublin/Y. Wiseman 


ec) CONFIDENTIAL 


SBCURITY INFORMATION 


HEADQUARTERS... 244 Š <s Е 


HE SANDS PROVING овои. 
= 2, а o» LAS CRU uch} NEW EEx TIC(bo tl 
TEGHGICAL OPERATIONS ORDER ini 229 July 1953 


NUMEER | 13 


TECHNICAL OPERATING ВО OCEDURE FOR, Eb 
FLIGHT БАНК ON THE v DS: PROV LN 


I. INTRODUCTION 

II, FLIGHT SAFETY RZQUIRLMENTS | x - rto f 
IIl. DEWGATION OF RESPONSIBILITY | не 7 
= ЕИ Ru QUIREMENTS FOR OPuRATION ОГ PROJECTS- АТ WSPG: 

D “AENTRODUCTION : This Technical Opèrating” dadi 41) es tablishes 
nid safe “equixements; (2) defines the responsibility of the Flight 
Safety Officer of the WSPG Range; (3) establishes the requirements for 
flight safety data for operation of projects-at Holloman Air Development 
Centers and. (4) establishes the requirements for ` missile-borne flight 
safoty. equipment. "E. „ 9 а ; 


11. PLIGHT SAFETY Ri:CUIREMENTS : Programs owes tas operatio: as on 
the WSPG Range will submit to the Program Review Board, along with other 
information required by the board, the proposed Flight "Safety system of 
the test, vehicle, missile, aerial target,:or balloon. The requirements: 
for these systems will be defined to ARDC for submission to the program 
contractors thru the CO, HADC, These minimum Flight Safety requirements 
aret. | Ви 


1; А report or statement of the capabilities of the missilo such 
as range, altitude, velocity, amount of guidance which may be commanded to 
the missile, preset or other, and, maximum deviation from straight heading 
missile can take due to major malfunction, This repart < or statement should 
include a description of the type of RE 

А v 85250027 9 : 
г, À system for attaining emergency thrust. "termination, parachute 
éjection, nisgile. destruction. or separation, booster separation (where - 
applicable), and/or any other functions which affect flight safety, It 
is zocommended that the system use missile-borne units similar to those, 
listed belowe All explosive circuits should be un grounded with respect 
to the missile "n о МЕ x 


Y 


NOTE 1. Deviations from ‘these basic canoépks -shoula be submitted ans 
detail’ for ОМ 


е 
8 35 "баз 


(a) ixemplos orf тӛсотеіксі 884 15 0 fle flight диви 
equipment: У: pe cg УШАШ Co ae ой, » RUM 


x " 1 4 54 af قر‎ 7 Nue E KIC W ada | Да 
(1) "8" band beacons (апана and/or command ) 


аа - 


(2) құн Band сев йз (failsafe and oF command). 


(3) іре band beacons (fail-safe and/or command) ` 


4. lad 4 EN "oa H 
.! а ENDS. 


мдф [о 


کک ———————— 


— — — — 


TLCH OPNS ORDER NO 13 На, WSPG 29 July 1953 
(u) Other Ъеабођз 


(5) Mechanical timers for destruction, or separation 
of missile | : 


(6) AN/DRWšL, AN/DRWa3 (XE&2) j or similar FM receivers 
(7) URWe2 or similar AM receivers | 


This information, should be submitted upon initiation of contradt negotia- 
tions, The requirements for a failesafc or command type flight saf-ty 
system will be determined when the information is received, 


III. DELL SATION OF RESPONSIBILITY: After the basic System and quipe 
ments for flight загсу purposes have been screencd and” approved by the 
Commanding Gencral, WSPG Range, the responsibility for maintaining opcra- 
tional liaison for Holloman Air Development Center flights on the WSPG 
Rango will ос delegated to the Commanding Officer, Holloman Air Development 
Centers Detailed operational plans and certain technical informatign 
outlined below in the requirements for operations will be submitted to the 
Commanding шы SPG Range, or his authorized representatives for 
approval, i ) 

1. А responsible officer as named by the CO, HADC at any . 
particular operation will be delegated the authority to act in the capacity 
of Tlight Safety Officer using all available criteria, techniques, 
equipments, and information, graphs, plotting board grids, etc., supplied 
by HOTOS, Holloman Air Jovelopment Center, and/or the Missile Flight Safety 
and Range Operations Division, WSPG, | r 


і 2, Tho responsible officer will subm.t to HDTOS, Holloman Air 
Development Conter, a check list or statement certifying the project has 
followed 221 Air Force and Holloman Air Development Center regulations 
concerning safcty in handling and checking out explosives and explosive 
circuits, This certification should bo submittcd three (3) days after 


firing the vehicle, 


' sible officer wi 


IV. THE REQUTAEMANTS FOR OPERATION OF PROJECTS AT wSPG: The respon- 
notify H „ Holloman Air Development Center, fourteen 
(14) Gays prior to the launching of a missile on which flight safcty has 
beon approved in general, He will submit the following ballistic data, 


, missilosborno equipment circuitry, and flight plans for e and 


support, aircroft, 
le 6 unitis) сез MEVS 
(a) Diagrams of tho circuitry Which раная to flight safcty. 
(о) ALY other flight safety information regarding missile 
instrumentation, i.c., typo of missilc-borne units, ground stations, 


aireoorne stations, %с, These dr:wings will be cxamined for conformity 
with accepted standards, Any changes will be discussed with thc responsi- 


„Мое officer and other qualified missilo agency personnel, and an accepted 


circuit will bo establishcd, 


% d x д | 
TM Г. ` 4 l e + =< ж | —— — = 
von ml i E 


TECH OPNS ORDER NO 13 Над WSPG | | 29 July 1953 


2, Flight plans for missilcg and support airerafty These 
flight plans 5211 include the plan of all aircraft used in thc opetationi 
This will also include positions aircraft will take during any emcfgencys 
Alsoy г flight plan will be drawn up showing the worst possible heading 
the missile could take and clearly outline the danger arca, All flight 


plans will clearly indicate all towns lying on the edge of the range and 
the range boundaries, 


3, Ballistics data requircd, Тіс ballistics data will be üscd 


to compute flight safety grids, sky serccns, ctc, Typical data which should 
be submittod: | : 


(a) Weight of missile at launch, 
(b) Weight of fuel, oxidizer, and pressurizing gas, 
(c) Curves as follows; | 


| (1) Coefficient о? drag vs Mach, No, for NO THRUST 
сом T TON. ; . Е 


(2) Statement of reference arca uscd in conjunction with 
drig curve in the computation. of drag changes during mancuvers, | 


(3) Velocity, dynamic pressure, ground range, altitude 
and thrust vs timc, 


(4) Dispersion of live warheads, 


NOTE 2: This ballistics data information mst be submitted sixty (60) 
days prior to the first operation and docs not need to be resubmitted осе 
fore cach firing unless there arc modifications incorporated in the 
missile which affcet any or all of the above mentioned data, In such 
caso, data is re aired sixty (60) days in advance of the firing of the 


first modified vehicle, 
1% 
Ж. JEn, 


DISTRIBUTION: Т Ga A DY 


° Brigadior General, Es 
Commanding Р 
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Subject: Missile Flight Safety and 
Range Control 


0: All Branch Chiefs and FROM: HDT DATE: 24 Aug 53 COMMENT ко. 1 
Project Officers 


1. Missile Flight Safety 


i а.  Inclosed is a copy of Technical Operations Order #13, "Technical 
pérational Procedure for HADC Flight Safety on the WSPG Range". This order 
131 bo the basis for all missile flight safety, effective immediately. 


m b. It is requested that all information requested іп 7.0.0. s bo 
‘orwarded to HDTOS immediately. If there are any questions regarding the order, 
nd/or the information requested is not immediately available, contact Hr. 

iw Mrathor, HDTOS, phone 293. In some instances, some information is on file 

n HDTO. If it is up-to-date, it does not have to be duplicated. 


с. As of 4 Sept 53, no missile will be launched without the flight 
ебу system being approved by HDTO. 


Е) 


г. Range Control ‘ 


fi а. Projects operating out of HADC will be required to establish 
s@mmunications with HDTOR at least 1 hour before scheduled launch time. This 

411 consist of calling Queon 1 and having a net set up with Able 11, or calling 
193/294. In the event range communications are used, time will be announced 

+ least every 15 minutes until the all clear is given. Base communications 

111 be used only if it is impossible to establish range communications. In 
his event, the project will check in at Х-1 hour, Х-5 to 10 minutes and again 
t tho all-clear. 


E b. It willbe the responsibility of the project officer to roport 
11 holds, their probable duration, and the reason for holding. All holds 


Ң11 be reported to HDTOR as. soon as possible so that the effect on other missions 


ап be determined. 


po : г 

Y US UP QNI е... zy же <. 444. — 

Incl р CLEDOUS М. MANGUM, Lt Colorviel, USAF 
T. O. O. 315, WSPG Commander 
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RECEIVED | URITY INFORMATION 
FEB 1634 
CONSOLIDATED VULTEE AIRCRAFT CORPORATION 

pape Sen Diego Division - San Diego, California 
PROJECT = 

oFFICE 

Date: 15 February 1954 

Tos R. R. Hoover 


Subject: 2" Rocket Air Firing Tests on ҮР-102, Serdal No. 1781 


F-102 PO File № 77-6 


F. Wozniak requested the opinion of tho Experimental 
Flight Section on the subject of adding 2" rocket air 
firing tests to the program for the subject airplane. 


This would be an added task to the present overecrowdod 
program for this airplane which is committed for armament 
hardward development, 2.75" rocket firing and dispersion, 
and missile firing for separation and launching. | 


It is recommended that 2-inch rocket firing not be added 
to the program unless the firing of the 2.75" rockets is 
deleted or additional test time is allocated to this 


airplans. 
V 
Chief Flight Test нар | 
НКС : ОиВ: Тр 
сез Г. Wozniak. 
Go O'Hare 
Go We Hofeller 
File (0-826) 


IDENTIAL 


pee INFORMATION 


то 


SUBJECT 


From 


NO С | 
я SconvairR “~ 


|. FEBS 54 
INTRA- COMPANY CORRESPONDENCE 
P ИаЕ SAN DIEGO, CALIFORNIA 
ROJEC 
"сенсе. 


8 February 1954 
Model 8 Project Office - Attention: R. R. Hoover or Frank Wozniak 
Procurement of 2.75" rockets for ground firing tests (Inyokern) 


Armament Group 


Armament test program specification (Convair report //ZM-8-086) requires 
282 2.75" rockets for the ground testing phase. Since this total does 
not include any for repeats it is suggested that 400 rockets be 
requested fram the Air Force to conduct these tests. 


The test stand will be available for the ground firing program 15 March, 
The Air Force should either have the rockets at Inyokern at that time 


or make arrangements with the Navy to use rockets out of available 
stores at Inyokern. 


Ge М. O'Hare 
GWO:mf 


cc: Wozniak 


Hoover 
O'Hare 
Pickens F-102 PO File No / — © 


543A 


Chief, Bureau 0 
Mavy Popartnont 
Voshington 25, Во бо 


8057: SHORT Track Toot о? YP-102 Haden; status woport for pericd 13 to 
22 January 1954 


Enel: (2) KNOTS meno 3012/Bitvo Ser 24 of 19 Jan 1954 by B. Mocro 


À prolinimary checkout run of tho YF-102 ole on tho SNORT Track was cado 
en 20 January, Tao 11075 AR (TIME TEM) motore того used to prepel the sled 
to а maxiuum volosity of 432 Р por second. The following objectives of 
the tes? wore achieved: (а) Ferformance data on tha drag character 19 0 
of tha 5468 were obtained, (b) Sled-borne cameras and instrumentation voro 
ehooked out under dynimie conditions. Tho 5168 stopred after 6,900 feet 
of traval which indieated that the theorotienl prediction of 13,600 foot 
wag greatly in error, ALL tus one of the five sled-borne cameras operated 
aptiefactorily. 

On 21 January, two modal FALCON Missiles voro launched, опо at a time, from 
the УЁ-10Р sled (not in motion} to complete the ohookout of tho sled-borne 
instrumentation ond cansra instsllatilon es vell aa the Leunchere ínstellod 
in tho modei of tho Wen alreraft. The results of these tests ans boiling 
а9=9058 о | 

Preparations are being made to propol the gied te the velosity cf 1080 fps 
(Bach 0.95) required for tho launching of FALCON Мой Лев under dynauio 


F. 102 PO File No 7 — (> 


BUORD Renon Wright Air Dev. Center Adr Material Command 


#015 Laa Son Offices, BUORD right Patterson АРВ Wright Patterson AFB 
СТАС, Sen Diego 12, Calif. Dayton, Ohio Dayton, Ohio 
Wie BAR, San Diego 12, Calif. ARDC, Baltimore 3, Ма. ` 


9. 8% Navel Ordnance Tes? Station 
Хдускога, China Lake, Califernia 


CONFIDENTIAL 
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RAT. 
| ' 2 MEET, еа 


89 34 Ale 
CONFEDSNTIAR, deu] 9149 


eonditions. Tuo 2.2 ЕВ 33,000 ЈАТО motors ulli bo required, Tho позора 
Vere оғаогод by Consolidated Vulitoo Aireraft Corparation from Aorsjot tab 
о boen vecolved. The peesont plen із Фо launeh опо FALCON gallo 
Gui FUN» 


Op 12 January ths rater brako test ғаз condusted, using a Sed of tho 
орргохігаба wolght of the 17-102, ‘fhe чафар entrance velesitiy ung 512 2% 
por sosond. Approximately ӨЗ of the brako carried асау on initial impact 
With the waters; houcvor, tho remalader с? tho brake entered the vater after 
7,500 ft of travel. and the sled stopped after 9,500 N of travel, A water 
Еғақо Фок the Wei has been built to withstand the ohock loeding of water 
ойысу ang an identical brako will bo tested оп a weighted sled prior te tho 
2.102 track tosto 


Tas ropulto of the water Wake teste using а light weight oled aro contained 


За onslosuro 1, These testo wore eondueted eg part of tho SNORT Sbakodoun 
prograun 


9. В. YOUNG 


E. R. TOPORECK 
By direction 


CONFIDENTIAL a 
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"0. 5. NAVAL ORDNANCE TEST STATION, INYORERY ^9 
CHINA LAXE, CALISORNIA SOFTEN 24, 
19 January 1954 


Tos Head, Track Operations Branch, Code 3082 


Frome Frojeet Engineer, Branch B, Code 2012 | 
i { 
Vias Head, Project Engineering Office, Code 301 of 


Subjs E-1589 (SNORT Shakedown Runs 9, 10, 11 and 12); memorandum. 
report on | 


Ref: (а) NOS Reatr memo 3027:ес №-8 Ser 8 of 28 Oct 1953 


1. Test ES-1589 was fired during the period of 21 through 23 December 
1953 (4 runs) at the SNORT Track. 


2. This experiment is a continuation of the SNORT Shakedown program ав 
outlined in reference (a). me purpose of this experiment is to familiarize 
operating personnel vith water brake entry procedure and problems, and ta 
obtain pertinent operating data, 


3. The vehiele used on this test was the "TIN Go Devil with three piece 
stellite shoe and Kephart sand scoop type drag water brake, The instrumento 
used were: 


а, Опе RC-2 with 7? lens running at 180 fr/sec at 114008 X 548 W for 
ail runs. 


bo One CZR with 12" 1епа running at 180 fr/cec at 116178 X 554 W for 
all runs, 


сс One CZR with 12° lena running at 180 Ғг/вес at 117998 X 548 W for 
all runs, 


d. One RCZ with 5" lens running at 180 fr/sec at 12099N X 540 W for 
runs 10, 11 and 12. 


е, Two 35mm Fastex cameras with 50mm lens running at 1500 fr/sse at 
11600 Ñ and 11650 НХ 20W for ali runs. 


Т. One counter shronometer at 11400 for all runs. 


B» Two sled borne ОЗАР cameras on front corners of sled focused on 
the water brake, 


4. Рог all runs the sled was started down range from the breach of the 
track and hit the water at в burnt weight of 812 pounds, Water entry 
point was at 11,520 ft down range on Run #9 and at 11270 ft for the rest 
of the tont, The conditions for the four runs were аз follows: 


ENCLOSURE () 


—— :ñ̈—ä4ũ4ae. e — 42.2 — ы 
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A 


a, For Run ЙӘ h #239 тоз tel ted at 2,526 f, Tram tro late, азу 
point. The sled traveled a tevel or 21302 r£ of рев 1760 rt пав ix 
the water. Brake action was intermittent and veter catreace velocity van 
lest, 

b. For Run #10 the sled was started at 6,270 ft from the water entry 
point and entered the water at a velocity of 331 ft/sec. The aled 
traveled a total of 9,200 ft of which 2,930 ft wore in ihe water. 


c. For Run #11 the sled was atarted at 3,470 ft from the water entry 


. point and entered the water at а velocity of 545 #4/ввв. The sled traveled 


a total of 7,150 ft of which 3,700 #4, was in the water. 
d, For Run //12 the sled wes started 1,470 ft from the water entry 


point and entered the water at а velocity of 818 ft/aec. The sled traveled 
a total of 5,700 ft of which 4,230 ft was in the water. 


5, By the use of the formula As y? = To? 
28 


The following over-all average 
dacelorations sare computed: 

a. 545 ft/see to 331 ft/sea іп в А 21.046 

b. 545 ft/ses to 331 ft/seo with the water brake А о 3.75 б 

с. 818 ft/sec to 545 ft/sec without water brake А 22.5 G 


d. 818 ft/eec to 545 ft/seo with water brake А 09.45 û 


26. From the foregoing computations the following loads on the brake are 


derived: 
a. From 545 ft/see to 331 ft/sec Drag = 22007 
b. From 818 ft/see to 515 ft/sec Drag = 3584 


7. The above ealeulations (Par 5 and б) were based on the following 
assumptions: 


B. The 71975 AR booster motors have similar performance characteristics. 


b. The deceleration curve of the sled is identical for all runs in the 


same medium. 


| B, MOORE 
Copy tos 
30 20 
300 306 
3003 3067 


2212. | ENCLOSURE (1) 


3033 3083 (2) 
301 
3012 (2) 


I = 


RECEIVED Қ» 
3442654 


| 5612 (ANB wu 


Chief, Buzecm of On JAN 1 9 1954 
Navy Dopartasat 
Bachingter 28, De Go 


| 
| 
| 
Subjs SNORT Tract Test of YP-102 Medel; status report for period & January 
to 12 January 1954 ; pe š "TE 7 
* F-102 PO File № 7 — С 
Ono model FALCON missile was successfully flight tested from tho stationary 
lowacher ов 13 January 1954. Saticfactory records чого obtained ом the 
Censolidated Vultee Airevaft Corporation's inotwarantation installed on tho 
Wel slod for macuring the louachop vibrations; and the missile motion 
and aceclerations оп tho launcher. Tho lounching sharacteristica appeared | 
Фо bo sui table for launching the missile from the Welz sled but film from 
the. ground оогегов has mot been messaged. “wo missiles are scheduled to be 
tested fron the Ү/Р-102 5108 on 15 January provided the sled-borne canera 
installation 49 eompleto and checked cut, 
| 


Tho Pirat track tost using two 11975 AR rocket motors has been scheduled 
for 19 Januaryo . 


A drag typo water brako is scheduled for a wack test on 12 January. А sied 
of tho approximate usight of the YP-102 hao been equipped with a drag type 
citer broko. Tho effectiveness of the vater brake at velositios of 500 feet 
gor ges WALL Әз dotornincd, 500 ft рег see is the estimated spscd at which 
Well? will entor tho eater brako scetion of the track. 


р. В. OUR 
H. G. WYLSON 
| Ву direction 
| BUORD Нов 0 Uright Айг Dev. Center Air Material Command 
KOTS Ед вод Offico, BUORD Weight. Patterson AFB Wright Patterson АРВ 
СТАС, San Diego Dayton, Obie | Dayton, Ohio | 
Naa BAR, San Disgo 12, Calif, ASDC, Baltimore 3, Ма, 


Inyekorn, China Lake, California 


l 

| 

| 

| 0, 5. Naval Ordnance Test Station | 
| 
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CONVAIR 
A Division of General Dynamics Corp. 
(San Diego) 


17 August 1954 


Memo tos: Sub Contract Dept, А 
Е 102 PO File Мо T- 


Attention: George Cowan 


Sub jects Armament Test Equipment, Model 8 
1. Investigation of the manufacturing facilities cf the 
three vendors quoting on the armament test equipment shows 


gach heve adequate equipment, 


2, Bendix computor whose biggest source of business is from 


other divisions of the Bendix Aviation Corporation, plans on 


expanding the scope of their business by entering the test 
equipment field, They have no experience in building test 
equipment to stand enviromental conditions, 


5, Radiophons Company of Monrovia is in the test equipment 
business but have been building units to aircraft manufact- 
ures drawings only. Their engineering department was formed 
approximately two months ago and has little background of 
aircraft experience, At present they are building Š units 
for the RSI contract, Because of their inexperience 1% 
required a Convair engineer to spend approximately seven 
weeks in liaison work with them, 


4. American Gyro Corporation of Santa Monica have been 
building the missile and rocket intervalometers used to 
control armament system in the F102, The project enginser 
in charge was formerly at Hughes Aircraft Company and knows 
the MGS and proposed MX1179 Systems, He has had years of 
experience building test equipment for aircraft systems, 

АБ present American Gyro is building one each of SE-077j 
intervalometer Test Unit and SE-0594 Intervalometer Field 
Test Unit for use at Plant 2 for production and flight line 
work, Changes in circuitry of the test units have been incor” 
porated when changes in the intervalometers have been made, 
No liaison time by Convair was required, 


— шие 


“It is recommended that Amerlcan Gyro Corporation build 
dne test equipment for the armament system of the #102 for 
the following reasons, 


(а) They have a full knowledge of armament system and 
how it works, it would take approximately 4 weeks of 11а1- 
son time to present the background and requirements of the 
testing to another vendor. A liaison enginser would have to 
be trained for this job, 


(b) Changes in the armament circuit would automatically 
be reflected in the test equipment at American Gyro since 
the same Project Engineer із handling both үне intervalo- 
meters and the tost equipment, 


(c) American Gyro is now building one each of the 
intervalometer test units for Plant 2, They previously 
have build two units for their om use in production, 


а 


„Мо о ба 


: Approved: w. 
сез Мой, 8 Proj. Office га к. 
Short/King ` 
В.А, Bohler 
Cai Pearson 
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To: J. E. May - Parts Sales Aóministretof 12 November 1957 


ка 


"4 


From: В. Fe Ferguson ~ Assistant Project Enginee 


Subject: Recommended Minimum Support Schedule of Several.F-102/F-106 
Ground Support Items = as being manufactured by E.E. L. 


MODEL 8 PROJECT OFFICE MEMO 157-160 


Relative to Model 8 Project Office Memo 57-436 dated 24 October 1957, 
it 46 now determinable that the 8-96089 basic stability augmentation tester 
should not be qualified by E.E.L. as qualification will not be required. 6-96089-801 
аз manufactured by Robertahar Fulton will be used as the production unit for the 
stability augmentation tester and as such will be fully qualified. ОР 


consequence, the request for two (2) 8-96089 basic units for qualification is 
withdraw o 


тт 

Concerning the 8-96051 Veri-Ramp Tester (interim) 5813608, this office 
has been informed that Convair-Edvanis is supported now by а "Pacilitios" type 
wilt that will perform essenti the task of SK13608. Therefore, 14; is requested 
that the one (1) 8-96051 (8113608) being built by E.E.L. be sent to Convair = 
Holloman during December for support of aircraft 56-458. The request for a second 
BKI 3608 Tester is also vithüraun. Convedr - Eduards should be supported with s 
8-96051 Vari-Ramp Tester in their tura. 


ре. 
Е 102 РО Fils Sa 3. 2 . 
Assistent Project Engineer 
Mail Zone 6-133 


ТВО: HUF: JOP:arw 


се: G. Wo O'Hare = Holloman 
J. J. Wheeler - GSE Group 
E. Birch (2) Material Coordination 
W. Jo Dewey B LRP 
E. Co Ortel (2) E.BeLe 
V. Aliwardt = Edwards 
Contracts 
Engr. Files 
Model 8 P/O (3) 
Jo O. Pike 
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MODEL 8 PROJECT OFFICE MEMO NO. 57-136 


то: Jo В. May, Parts Sales Administrator 


RECOMMENDED MINIMUM SUPPORT SCHEDULE OP SEVERAL F-102/106 GROUND SUPPORT 
EQUIPMENT ITEMS - AS BEING MANUFACTURED BY E. B. I. 


| SUBJEOT: 


Y 

p v 

Er ee PO File N ^ 27 
The below listed items are being munufectured for BEL, similar to а 
Convair sub-contractor, for support of the F-102/106 aircraft contracto. 
The recent Mr Force funding action concerning these aircraft contracts 
requires а review of the rate of production for these items. Accordingly, 
this office re-examined the published E. B. L. Manufacturing Schedule and 
recommends the following schedules be edopted. 


It 16 recommended thet віх (6) interim mits о? 8-96089, 8-96123 спа 
895051 be scheduled as follows for the period of Octobsr 1957 through 


duly 1958. 

8. Stability Augmentation Tester 

Unit MontheYoar Agency 

Оле Nov 1957 Convair-Edwards 

One Nov - 19 Convair-Hollaman 

One Feb - 19 Hughes-Culver City 

One Jan = 1958 PaWeBdvards 

One May - 1958 WADC-EgLin 

One May - 1958 AFFIC-Edvenis 

TWO Jen - 1958 Qualification Units 
8. Stability | ntation Field Tester 

One Nov - 1957 Convair-Eivaris 

Оле Nov - 1957 Convair-Hollomen 

| One Feb - 1958 Hughes-Culver City 

One Jen - 1958 PEW EAM 

One May - 1958 WADC-Eglin 

Оле Мау « 1958 AFFIC-Eivards 

Two DEC - 1957 Quaiffication Units 
8.. Vari Tostor 

Оле Nov = 1957 Convair-Büvards аз 

One Dee - 1957 Convatr~ Holloman (8K13608 ) 

One April -1958 Fe- werd 

Ono April -1958 Hughes-Culver City 

One May - 1958 . WADC-Eglin 

One May « 1958 AFFIC-Biuardc 

Tuo May ~ 1958 ` Qualification Units 


% 15113608 identification-denotes Vari-Ramp Tester Assenibly(Interim)" 


It is required that another "prototype" unit о? the 8-96051 Veri Rem Control 
Tester be built by B.E.L. to Gupporu Holloman in December. 


a‏ ل سس ا ا ل ل س 


Convair-Sen Diego - T жесі (A Pago 2 


. Model 8 P/O Memo Wo. 


8-96050 Air Data Computer Tester (Convair Pressure Generator) 


Unit Nonth-Year _ Agency _ ` 
One Aug = 1958 Convair-Riwards 
8-96050-801. A.D.C. Tester (Norien-Keytey Pressure Gnorator) 
One Mar - 1958 Convair~Edvards 
One Apr « 1958 Convair» Holloman 
one Aug - 1958 AFFIC at Edwards 


The F-106 &irerüft will be supported at Convnir-Edvarás ani Convair-Holloman by using 
the Nonien-Keytay Pilot Static denerator and 13932 interim resd-out system through 
March 1958. Thies is an interim system end should be used until the 0-95050-801 A.D.C. 
Tester system 1o available from E.EoL. in March. At this time tho 13932 interim rea- 
out units should be replaced by "Kolleman-Duplicate” rcoü-cut boxes, thus completing to 
а 8-96050-801. This same arrangement should be provisioned for Convair-Hallomen 
through April 1958. 


Convair-Rdwards must lend support to AFFIC and Paw at Edwards through August 1958. 
During August 1958, the 8-96050 Basic should be delivered to Сопувік-Еймвүйз and upon 
receipt of this unit, the 8ь96050-801. under Convaíir-EGvards control should be Qelivoxsa 
to РЕМ at Edvanis, The third 8-96050-801 should be delivered to AFFIC in September "58. 
The qualification requirement for 8996123, 8-96089 and 8-96051 is а new task for E.E.L. 
and comments concerning this ection are solicited.’ It will be noted that the cix (6) 
unite of 896123 and 8-96089 аға interim unqualified units. 


It will further be noted that the above schedules reflect the aircraft test program 
requirements only. . 


All equipment mentioned herein that is scheduled for WADC-EGlin must follow the sirerafs 
to each succeeding base, 1.е., WPAFB, ETIELSON, БАРВ, 


0984-801 AFCS Field Tester, recommended cchedule, is ав follous: 


1901. i928, 
2242212 SEMAMST TABQ 
% 5 3 22 2 Ж юю 8,9 D 2, 


2 Unite for Qualification 4 These units built by Minneapolis-Hancywell 


а 


Convair-Sen Diego S deu 5% P Peso 3 
ной 8 P/O Meno go, 57-136.) Q 
атое 


J 3 4 S OND 2 E 1 2 1 2 4 2 B о Про 1 ENANS 


6ꝶ6m me == шш шім мәж r» wi ess a 


SE 0984 «801 AFCS FIELD TESTER 


153 22 20 10 10 10 8 зе 20 20 
2 Units for Qualification i 


2 l 1 2 Қ B % 
2 Units for Qualificetion 


8.96089 STABILITY AUGMENTATION TESTER 


2 1 1 2 6 7 4 2 
2 Unite for Qualification 


8-96051. VARI-RAMP CONTROL TESTER 
1 1 (Prototype Units - One юг р One for Hughes Culver City 
е 2 5 
2 Unite for Qualiflest 


8-96050 AIR DATA COMPUTER TESTER (CONVAIR PRESSURE UNIT) 
1 
8-96050-80й, AoD.C. Tester ағы въ 


Jo Oo Pike 
for Bo Fo Fozgugon 
JOP: bb Assistent Project Engincer 


ce:Go W. O'Hare, Mr. Holloman 
Jo Jo Wheeler, GSE Group (1) 
E. Biroh, Mat'l Coordination (2) 
Wo 2. Dewey, Long Renge Planning (2) 
Eo C, Ortel, ESL (2) 
Vic Allwaxdt, Mgr. EDUS Operation 
ntracts 
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MODEL 8 PROJECT OFFICE MENO (51-00 ЕЕ Оведо 1951 
To: Distribution UNCLASSIFIED Page 1 of 3 


Frons 1. Bo Otten ~ Senior Project Engineer 


Subject: Maintenance ani Ground Handling en % GT e 2192 


Models 8-20 and 8-21 


тие 20116408 Limitations have been compiled from 8 review of current Linits for 
the subject aircraft and comprise ull of the known Limits in the subject category 
These items ore forveried to assure that hey be considered for incorporation in 
the applicable maintenance and inspection records. 


MAINTENANCE AND GROUND HANDLING 
1. Constant Speed Drive Draining Procedure 
Subject airplene has been provided with a drain line from the СоВоро Бш» 
По preclude the possibility of flooding the electric generators with 011, the 
sump must be дха пр efter each engine shutdown: que drained oll rust be 


“даса to the C.S.D. oil tanko qnis procedure vill apply until incorporation 
of ТОР 4110 Rl Part XL Overbos:d Drain and Pressure Controlled Dung Valvoo 


2. Constant 5 ea Drive = Remote Gearbox 


Limitation: Total operating tame of the yemote gearbox shall bə 
Limited to 100 hourso 


Remax: Ldmitetion shall apply until incorporeulon o£ Sunüstread 
ECP SMA 216364. 


3. Main Landing Gear Wheels 


Тал сол оо: Wheel bolts to be replaced 8% jntervols not tO SRC an 
accumulated 50 mije roll distance. 


Remarks: Ali wheel bolts shell be removed and serapnsd aed tas wheel 
reassembled vith new bolts at intervale noi to exceed, these 
noted in the II. don per che following procedure : 


Classificati š 
UN on Changed to: ы, All bolts (Bendix Part Шо. 147342) abel рәве the 
CLASSIFIED Al) boit Convair inspection ond be stamped of M 
Authorized by: SAAMA D thread, end with a CY ateun prior to 4instollatiou in 
. + > : 
D D 254 ELLY 45 di 12-66 a heel assembly» 


Reclassified by: 
Dept. Date (1) Cheek require tensile strength by Rockwell 


N. ҒА Ж 130-1 4-4-67 (Rockwell "C" 26-32) 


(2) Check machine finish to insure that excessive 
tool marks ere not presento 


|! N Ë | Д $ $ | Ë | EB (3) Magnetic inspect all bolts. 


v. All bolts shall torqued. per Bendir instructions and 


Е - „ч r ` 
2 тты 
% D 


Subject: 


a 


6. 


To 


& October 1957 

Page 2 of 3 
Maintenance and Ground Handling Limitatións, F106 Aircraft 
Models 8-20 and 8-21 


Stud Attachment, Duct Frame to Fuselege Frame - Station 280.5(8-21 only) 


limitation: Service life limited to 500 flight hours 


Remnxks: Subject aircraft has a strength deficiency due to 
insufficiont fatigue life of the 8-77522-9 stud. This stud 
completes the attachment of the duct frame to the و‎ 
frame at station 280.5. Contrary to the drawing, the -9 
studs in this airplenc heve turned threads in lieu of rolled 
threads. Installation of studs with rolled threads renoven 
this Limitetion. 


Air Data Computer Sub-system - Draving 8-65167, АСА 8-10088 (8-2101,3 & à) 


Limitetion: Imterchangeability of this equipment must he treated an a 
system consisting of three units with the some certal. 
ubere 


Remarks: This sub-system consists of three units, 8-069432 
conputation unit, 8-06943-3 compensator unit, end 8-06943-5 
converter unit. Since interchangeabllity of this equivient 
on а unit basis has not yet been established the equi mant; 
must be treated ав а system consisting of three units with 
the ваше serial mmber. 


Damper Amplifiers 
Linitation: Service life Limited to 50 flight hours 
Remarks; Until the origivsi design amplifiers (8-06290-1 ant -801) 
are Fehlaczd by the intent of ACA 8510499 оғ ACA 8-701326, 
the above limits shell арыу» 


Lam tation: Inspection of rod end bearings is required after each period 
of five flight hours to insure that the steking is holding 
the bearing in places 


Remarks: Side lends on the mein Landing gear stxut could cause ‘the 
actuating cylinder to become separated from the main landing 
Sar strut due to the present staking method of the rod end 
bearing. Until a more secure fit of the end bearing is 
provided by ACA 8-70747 the above inspection shell be 
performed o 


MODEL 8 PROJECT OFFICE MEMO 45 


SUBJECT s Usintensnes әзі Ground Handling Idmitations, F-106 Aircraft 
Models 8-20 and 8-21 


L Lo E. Otten 
Senior Project Engineer 


хо: к ЗАКИ 
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ALEME Ground бордоо En = Controot 25509 


Bc 9. J. color te L. D. Cc, com cuofeut, Qotca 20 Auguot 1697. 
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MODEL 8 PROJECT OFFICE МЕМО 57-342 


| | | 26 August 1957 
В. М. Williems, Part Sales Department 


1. Е. Ottem, Senior Project Engincer 


All Г-102 Contracts Upper Missile Bay Door Lock Assembly 
8Е-1072-801. 


Reference: Preliminary copy of АМС letter 


MCPHFC (RDZSFG/ECP-6107) 
SS8/ga 


Forwarded herewith, is a copy of referenced letter for your action 
end/or information. 


Senior Project Engincor | 


Mail Zone 6-133 | 
LEO: ВЕР sary 
се: Model 8 P/O | 


J. J. WHEELER 


£ 
"^C O N ? R 


A DIVISION OF GENERAL “SYNAMICS CORPORATION 
(SAN DIEGO) 


MA EMO DATE. 20 


В, 


Ав you v. call, we were charging the Air 
Force about, $109.00 a piece fo ＋07² parts, 
when cost from vendor was $22.40 a piece. 

I suggest that^we be brave and reduce the 
price to a asonahle figure. I am sure 
that we cannot cut the $22.40 cost anything 
like the djf Š еп $22.40 and 
$109.00 Er 


fference be 


I am поў sending a сору of this toe. Parts 
t suggest you do so. | 9 


` L 
/ `. 

- 
і 


J. J . Wheeler 


JJW:gm 


RECEIVED 
AUG 20°57 


F-102 
PROJECT 
ОРҒІСЕ 


— — س‎ ¶„ͤ— — — — -- — — —— M "n e 747% | 
" — 


MOPEFO(FDZSFG/R0P-6107) Bi i 
555/қа 


SUBJECT: Contract А133(600)-5942, 7%. 29261, 31175, 33695 
Model Fr. 104 Airplan 
Upper Misaile Pay Doors Lack Assenbly, 
SE-2072-80} 


ТО: Commander 
San Antonio Alp Materiel Area 
ATTN: SAMTAT, Мг. H. Le Jones 
Kelly Air Foree Paso, Texas 


REF: SAMTAF Letter, 19 June 1957, Subject as above 


1. lock 35-1072 was э by thie Headquarters at ihe letter 
$ó JAAMA, 19 Movember 1956, It is superior to the 5520 

ever, based uren similar designs from other contractors, ^ a 
that the BE-1072 ie over complicated and too high priced. It is 
considered possible that еһепшен could be made in this loek to sim- 
plify it and reduce cost by at least fifty percent ог More. 


2. It is recommended that the look ak- be discarded and 
that в losk having the positive qualities of SE-l072 he developed. 
aud offered to the AF for approval and at а reduced cost, 


3. Ізін considered probable that each time the "doors closed" 
control is actuated with fhe 28-0706 locks in place, сае. "п | 
6ocur, Considerable damage to the doors would гөз ji 
appears that ihe failure factor does warrant discarding the "Sh 0746 
Xooks, The doors would be damaged in сове of failure of either look, 
but the SE-1072 loak will withatend system pressure anû, if these 
locks were in plese, actuation of the 0044701 would have no effect 
except to pressurize the doors 010800 portion of the hyüraulio system, 


FOR THE COMMANDER: 


RECEIVED 
RECEIVED дінің 
AUG 91957 123 


OPE ICE 


—————————————— 
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CONVAIR 


A DIVISION OF GENERAL. DYNAMICS. CORPORATION 
INTRA-COMPANY CORRESPONDENCE 


е, 95 Зе | 
ра „2 SAN DIEGO, CALIFORNIA Tn reply refer to: 
L SSD-228 JM: IKM: RT: mo 


DATE August 6, 1957 


FROM J. J. Wheeler 
SUBJECT Status Report Flight Control System Analyzer SE-1097. 


l. Verbal information from purchasing indicates the following: 


a. First article will be received at Convair prior to 
completion of qualification testing. 


b. The remainder of the requirements per SER will be 
delivered as fully qualified units. 


с. The first article will be subject to retrofit at no 
cost pending results of qualification testing. 


d. All units will be delivered per schedule now in 


existence. 
April 1958 lst unit 
June 1958 1 unit 
July 1958 2 units 
August. 1958 2 units 
Sept. 1958 1 unit 


Schedule based on release of purchase order by 1 Sept. 1957. 


2. It is anticipated that the project office will concur with the above 


procedures. 
б, \ | 

К. Ne А V 
Cra n Group Engineer 

jr < ae 

ce: Teller 
J. J. Wheeler 
File, Se-1097 
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F 102 PO File Ма? 22. ER 
uipment Provisioning Documentation 


tribution of Ground Support 


Subject: Di 


Enclosed herewith are eight (8) copies each of SAAMA Message SASRPA-7-741-M dated | 
26 July 1957. It is requested that all personnel in your Department instrumental 
Documentation to WADC 


in the Distribution of Ground Support Equipment Provisioni 


be informed of the contents of the SAAMA Message enclosed, 
_ all future Documentation be submitted to the Commander, МАРС 


< Ax) 
à | i bon di ВЕ LOCATION 

e Пу 141 ton 2 ER саа Я. гата |. оон BLOG.. 
SIGNED: ERW:bb 492250 Fordhe i Bb | 


FORM 1698.02 (SHOW YOUR COMPLETE ADDRESS & PHONE? 


5 


E N iF Ал DINGO CALIP | ^ (AW MIL) 


Е 104 РО File No 2, 2 2» 


3 


` 
З — тъ + — 4 + фсе ve - - — = - — ша. - - — مس‎ - x - 
taJ 5 TYPE мб 1 cw «А: ALC. нима ORIG AP ПЕНИЕ Fe | 
= 1 АСТА бүлігі. : 
+ mn. X РЧА Д "Termin | 
| š 1 i 
——— — - | — k ĩU—46—4 — Ф. — — — — A4. сз, E - ‘ 
! бк. у 


nota PAT App K l | 
<2 CHIR зам DIO аы un MAIL) | 
| 


coh & MPI EOS E | 


itr + аллоу distributies ef Ground Suppers 0 rre- 


= а 


LO ж Fa ma. sa í ms — — sms ee — 
— 2 at 
we e 
- 
` 


5.750 Te вызов te 1 «1 be dirested ve ue Cemender. 


phum VE -e taken Within WADO to make proper laboratory asriga- 
S. Xf your ioformiies WILOS er 1.004 me Lawes, exists. | 
| 


es » 


‘+s oh erledpssat e£ reseiyt and таг ааа. -. | 
` ! 


ВЕСЕ VED 
AUG 21357 


PRO. co 
OF ric: 


.— |таматитЕ 


Нн _ ____________ P а 
„r ANS TITLER Sire, Il cri n (or stamped) NAME AND TITLI 
Y. Егіла/ҒА k лады аі B. 8. 
PAGE Бий соғ 


'— Was ا‎ URS Poo Верай дж, Programe & Арда Div 


ңі V i CD fx PM TPE | «+ Боа АИ W Jl t. NW ORIO UNTIL жиме ors 


— — - саяз - =- 


ж-- +— 


ыи ндон ů — — ت ت‎ e 


MEMO : | | 25 July 1957 
TO: Foss Wills, Convair 
FROM: Captain Stewart S. Stabley, RIZSIG 
AMC Letter MCFHIC(RDZSFG/1-11-5A, SSS/ewt, Subject: Contract AF33(600)- 
5942, Type MA-7 Air Conditioner for F-102A Aircraft, dated 3 July 1957, was 


gent to Convair for reply. This office would like to know the status of 
Convair's answer to above letter. 
|l 


T3 В. 2. 


Captain, USAF 
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MODEL 8 PROJECT OFFICE MEMO 457-294  — 19 July 1957 
TO: У. Lo Allwardt 
FROM: Model 8 Project Office 


SUBJECT: Ground Support Equipment 


ENCLOSURE: (А) Memo to В. Е. l'erguson/A. Но Kellogg from 


Re Lo Phillippi, dated 19 July 1957. 


Enclosure (A) (five copies) із forwarded herewith to assist you in 
determining requirements for maintenance of the F-106 Aircraft until 
such time as tho production support equipment bacomes available. 


Senior Project Engineer 


LEOsAWK:jlh 


сс: В. P. Fergusen/J. Oo Pike 
R, Go McGeary м/епсі, 
Model 8 P/O 


Subjects 


interim 
Requirements? 


8=96004=801 


8-90014-1 4 


32 


8.96024 


Screen==Protective Ground Runsup | 


7-:Ұ-%7 
B. P, Vergecon/A, M. Kellogg 
В, La Philipp; esle Group Engiaser ES MP A Cs. дё 


Interim Ground Support Equipment and/or Support Procedure for the: Fo106A Aircraft to be. used at 
Convair Facilities at Бол-РоВо and Ho dot „В. 


The following list of Ground Support Lanipnent parts may not bs available in time to support. In the. 
three columns to the right and adjacent to these parts are procedures end/or equipment items that may 


‘ba used in the interim, Parts listed ав "in use at Ганагав" are presently used to support the proto- 


type aircraft at Conveir'e Eduards Facility and. are evailable for F-106A Production Models. Plant 
Engideering Bnd ober parte listed under Interim Equipzeni may be obtained at.Convair, San Diego, or 
at Peindeloe ; 


In use sb Interim 
TITLE | |Eduards _ Equip nent | | Тобегіп Реэйебо) 


Shield Assy—Intako Duet d Paper or lightveight fabric, attached to the external 
skin vith a suitable tabe so as to securely cover the 
intake areas, may be used as protective covers. 
Sling Assys-Wing Hoisting р |8-95004 Use 896004 Basic Sling. If holes in «7 Assy do not 


Basic alien, procede ав follows: Enlarge tuo outboard holes 
. іп «7 Авву to 539 maximum dia.. Replace опе =37 
bolt with -61 belt or equivalent. ` ` 


None Sveep remp ‘within а min. 75 ft. radium forward, and 

Available | 6 ft. aft of intake ducts. Rope off and flag to 
protect personnel. Engines then may be run without 
screens. 


Adapter Asgy--Constunt Speed — — |5РЕ-2- 


Drive 4559 
Lock Assye-"ud. Missile — EL. 


8-96029 


Launcher 4761 


In use at | Intestin 


ad sole L | 
TITLE | IN Едната Equipment Interim Procedure 


E ЕФ Number 


— — 
— 


395030 Look Assy--Aft Miseile Launcher » | EE 24896 
8-96039 Sling Азсу--Айтока?Ь Hoisting 8.76000 4PE-2-4193 (2 Angys under scnstruction in Dept. 315 .Estámnted 
BACD ! [completion date 7-1-57. Thees agsye axo to be 
Del, to АР. {delivered to Convair, БАРВ, end Convair, НАЕВ) 
jat EAPB | 
8-96050 Test Unit--Air Data Cemmater — = Use Norden Ketay Pressure Vacuum Unit with Standard 
Leb. instrumentation. Refer to M.P.S. 1630421; 
= 51 lost Unit-—Variable Ramp Control] | ———— — | Use Standard Lab. equipment. Refer to M.P.S, 161.4Da 


| Pield Tester 
8.96054 Tester--Cabin Temp. Control — | Refer to M.P.S., 1603.14.1 
3.92057 Tester-—Master Warning Вох ———- [Refer to M.P.S. 163.301 
8.96056 Sling Asay-—Canepy Hoisting уе АКы АШ 
8=96068 Adaptor Assy--Engina сіз: 


9 


| ------- |19 support tho 775 Engine for Shroud Removal, two 
additional base support. 5 х 6" x 69 
Square or 3/4" -6" Dia» Stl. Tubes, 22 3/4 length 
with Steel shim plates as required; must, be made 
and used vith thie tool, 


8-960715804 Pin Assy--Variable Ramp Deer Е, 
9PE-2-4516 


Locating 
8-95076 Rigging Sst—Elevea Control Rene Substitute AN bolts ог 54891 pins. Adjust Control 
System Avadlabio ivith a scele to the dimensions shoun on 8-95076 


drawing ° 


—==nnF 


8-96090 | Gage--Sundstrand Drive Align- 8.28930 | (2 Двзув under eonstruction іп Dept, 31. 1 Assy 
| | nent || CKGA | completed. То be used at S.D., and Convair, EAFB, 


| | | | land 1 to Convair, HAFB.) 


| 


Removal) | | required. ) | 


8-96101-i & | Gage Set——Kievon Angle Rigging | |SE-0766 [СКА 833316 
-2 ы 


CEGA 8104441 

| | СКСА 810445 

Sd | Gagc--Rndder Angle Rigging | | ІСЧСА 80987 

| B CIGA 802830; 

КЕН | | | CKGA 823620; 
8-95216 Sling--Constant Speed Drive DL шашы ‘Chic ^l een Ва Lifted onto tho installation stand 


dy 3 ог more ron. 
| 


NORD 

Available {throttle quadrant with a suitable Фаро in such а 

| | Hammer as to completely cover tho slots. This proc 
toetion $5 te bo 4п placo at all 44525 охсор? when 
the aireraft 40 in flight and uhon the throttle 
quadrant is in actual uso on tho groand. 


3.96122 | Bar Асву--Азтепевь Door Spreader | ———— 42-2-4237 | 
895125 Gage External Tank Release || ——— [Bono | The tank release mechanism 45 „05 overconter when the 
O | Мавнаюйст Adjustuent | Available |conter line of the 8-57435 pins align with the center 
| % | | lins of tho rigging hole іп 8-57444 bollerank. Make 
| | | adjustosnt ao follovo: Locate а short straight edge 
| Along the contors of the pins, turn adjustment screw 
| | | until a straight lime is indicated through tho pin 
IB | centers and the center of the rigging hole, 
|| | | 
8-96331 cover Acsy--Pover Guido Sot |6 |Papsr or lightwoight fabric may be attached to the 
I 


* . L^ 
‘Bo S. Ee 


6-961225 


8.06134, 


585296114 


C 


NP: CIM: bes 


Fin —Armament Door Control 
Valve Safety 


Tester Henn; Control Relay 
Box 


Vrenche-Torgvo Eleven Hon 
Attachment 


zn use at 


inn 


{Equipment 


interim 


Interim Procedure 


Use a BL-PP-3-1,625 Ball~Lok Pin with streamer 
attached or the eguivalent, 


| Deo Simpson Mater 


| 2/8 Driva Socket 9/16-—12 Pt, 2 Ме long, and 


handle, or equivalent. 


| Nenn p ИР 


S - 
| 
Г 104 PO File №3.22/ 18 July 1957 
Tot T. P. Mollen < Parto Sales 
From: L. E, Ottem = Model 8 Project Offico 
Subject: Air Force Letter SASPRA/6-6659-41, dated 18 June 1957 | 


Part Number 802415 Valve Coupling 


We have found that seotion 1.4, paragraph two of 
subject Air Force letter is incorrect por paragraph two, 
line one and two of the enclosed Vendor's letter. 


Request that your Group inform the Air Force of 
this information so they may take the necessary steps to grant 
Engineering Approval on the subject item. 


L. B. Ottem 
Senior Project Engineer | 
Model 8 Project Office | 


LEO1FJS:Cag 

eo: Le tiom. — 
J. Wheeler 
R, Taylor 
Fo 2. Scott 
File 

Enclosure: 


(1) Vendor letter Waltor Kiddo & Co. 
Inc., dated 15 July 1957 


жалынға i ГО 


Coble Adajo WA LT K 10D E * rlymouth 9.5000 


г v үү den 
A vL JS Ки» TWX BLYL NJ 199 


у зе 
Walter Kidde & Company, Inc. 


ы 


AVIATION DIVISION RECEIV. 
BELLEVILLE 9, N, J. aul 1837 
In Reply Rufer To 

District Olfice 6 Е 1 2 4 
14617 Keswick Streat - 
Van Nuys, California 

STate 6-6060 

TWX=Van Nuys Cal 7438 July 15, 1957 


Convair 
бап Diego 12 
California 


Attention: Mr. R, Taylor, Mailing Zone 5-124 


Reference: Phone Conversation with Mr. Scott of Ground 
Hand ling Equipment 7-15-57 


Gentlemen: ей 


Attached for your review із опе сору each of cur Drawing No. 
802415, "Е" Revision, and Drawing Мо, 870337, "D" Revision. 


Ac stated in the referenced phone call, these items are 
geoarate assemblies and would be procured оп that basis. It 
8 further noted that Drawing Мо, 870337 calls out Couplings 
Assembly 801364 as the part to use for coupling the cylinder 
Assembly to tne oxygen system, Ав you will note from the 
print of 801358 enclosed, this coupling is interchangeable 
with 802415, the differenoe being 802415 is uged in high 
temperature applications. | 


We trust the above information is sufficient for your purpose, 
' If we шау be of further help, please call us. 


Very truly yours, 


WALTER KIDDE & COMPANY, INC. 


W. Р, Morgan 
Assistant District Manager 
WPM:em 
Eno. 


I 
| 
Г 
I 


Ç - 0 
HEADQUARTERS P 
SAN ANTONIO AIR MATERIEL AREA Y 
United States Air Force 
Kelly Air Force Base, Техав SASRPA /6-6659-41 
18 June 1957 


SUBJECT: Contract AF33(600)23903, 29264, 31174 and 33695, TF/F102 
Aircraft, Special Tools, SE-7268 


THRU ¢ Air Force Plant Representative 


ТО: Convair Division of General Dynamics Corporation 
3165 Pacific Highway 
San Diego, California 


REF 3 CVAC-6-6659-41 dated 15 Oct 56 


1. Following information was received from SAAMA Maintenance 
regarding referenced letters 
а. The folloving are WADC comments applicable to drawings 
listed on Convair drawing SE 7268; 


Drawing 208024 is granted engineering approval. 
The item 802415 is furnished with the cylinder valve, 


Other special tools are not required. 


b, MOAMA, the prime AMA on Oxygen Bottle and Valve Assem- 
bly, P/N 870337, has recommended item 208024, High Temperature 
Oxygen Valve Tube, be procured for the using Command at 2 per squad- 
топ, 1% із further recommended 2 each be procured for MAAMA, SBAMA, 
SAAMA and OOAMA o 


FOR THE COMMANDER: 


B, C. MOSELEY 
Deputy Chief, Program & Rqmts Div 
Supply & Services 


МЕМО 


COLORADO SPRINGS OFFICE 


E. P. PENNEBAKER, JR. 


DAT 15 July 1957 


| W, W. FOX 
TO. 

Subject: МА-Т Air Conditioner 

Encl: Copy of dispatch from Cdr, APGC, 


dated 27 June 1957 


The enclosed copy of a dispatch from the 
Commander, APGC to the Commander, WADC 
18 forwarded as а matter of interest to your 
office. Сору was obtained from ADC (ADMAC). 


E. P. Pennebaker, Jr. 


ce w/enci: 
Model 8 Р/О (3) 
J.J. Wheeler 
B.F. Ferguson 7 
E. F. Sherrod 
File. 
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27 June 1957 
ЕНОМ: Comdr АРОС Eglin AFB Fla 
TO: Comar WADO Wright-Patterson AFB Ohio 
INFO: Chief of Staff, Hq ОЗАР Washington DC (Air Mail) 
Comdr Gadsden AF Depot Ala (Air Mail) 


Comdr АРС Ent AFB Colo (Air Май) 


Unclae DOS/O-TR 4854. 
МАРС for WELE: На ИЗАР for AFDRQ-EST. Gadsden АР Depot for МОМТЕТ. 
На АОС for DGS/M. This Le interim report No, 1 оп the employment and suitability 


tast of type МА-7 alr conditioner, Project No. APG/OSC/1360-A. 


1, Physical Testing was initiated on 18 March 1997 at Eglin AFB, Florida, 
in support of Ғ-102А type aircraft. Three tést items wara available. During the 
period of test, five additional units were roceived for organizational support, and 
the results obtained with these unite are also being evaluated. 
2. The type МА-? bir conditioner із unreliáble, At present six of eight unite 
are deadlined awaiting parta after 70 to 90 hours of operation. (At least half of 
(his operating time was obtained without the compressor and refrigration unit 
functioning.) Three unité have had condenser fan clutch assembly failures; four 
of the unite have compressor clutch assembly fellures; and ane of the unità 
vequires replacement of the compressor and compressor unloader motor. Another 
recurring failure, after an average of 50 hours of operation, wae the needle bearing 
on the condenser fan drive pulley. Installation of a fitting to permit lubrication 
bas corrected this discrepancy. Cther minor functional difficulties were а RECEIVED: 
JUL 1857 


F. 102 
PROJECT 
⁄ OFFICE 


encountered, The output temperature does not raspoud to adjustment of the 
temperature control, Vibration contributes to maliunctions of control valves and 
inicroawitches producing fluctaations of output temperaturé and air volume. The 
blower air inlet door, which must be opened in order to operate the unit, vibrates 
{fres of the safety microswitch and stopa the unit, The unit cannot then ba restarted. 
for 5 to 10 minutes, The air flow control valve is unreliable, although tha manue 

7 At beat, an average of 30 hours of operation is being obtained before field maintenance 
is required, а condition which will affect the capability of meeting 7-102 flying-heur 
tequivemants, Additionally, frequent operator adjustment is required on the flight 
line. 

2. An operational characteristic which requires а 50-minute preheat at 40° For 
lower temperature to allow the compressor oil to heat up is objectionable. Actually, 
30 to 45 minutes is required at any ambient temperature (to 969 F) encountered 
during the test. (А similar but larger unit, the type MA-3 air conditionar, also 
manufactured by American Electric Motors Ine, , Жі Monte, Califorala, does по! 
raquire this warm-up period.) Аё air conditioning іш fequired to check out the 
Ғ-%02 fire control system, thie delay to obtain cooling air for unscheduled electronic 
maintenance 16 ай operational hindrance. 

4. Although output temperature and air volums fluctuate, they ага in a range 
compatible with Ғ-102А electronic maintenance requirements. 

5. It in concluded that the type МА-7 air conditioner іл ite present configuration 
{а unsuitable for dir Force use. 

6. Itis recommended that the functional and operational deficiencies nated 


herein in the type МА-7 ait conditioner be corrected, 


CV # а 
[XE 


Мм Г 


Nt, O FETT OPPICB MEMO (757-223 
G dune 1957 
da L4 UCaínwright 
1, Tt, Des 


quent for Study of Provisioning Action ба P-108 Züectric Motor Driven 
Ground Cupport Equipment 


Juring recent Visits of Convair personnel to ADS bases із company with Air 
Free TIPO officers, questions were asked of Convair 1f Convatr felt that 
the F-192 operating squadrons DAA deen provisioned adequately with electric 
rotor driven ground aupport equipment. 


Once ба cnawer to this question has never been compiled; £t 16 requested 
tho а modest study be made ond forwarded to the del Э Project Office ty 
the Operations and Support Planiing Group tó deternine: 

2. 18 en nngwer сел be meds; 

г. 1f so, what maver. 


Е 102 PO File № 3.2 2. 


Genior Project Unginaer 


ООР? 
ame: J. Je Wheeler 


Piles (2 
мегі 8 2/0 3.— 


FEN — g Q gp 


5 June 195T 
CONVAIR KNOWLEDGE OH МА-8 TROUBLE 


MA-8 Air Conditioners (SE 1911-805) 
Manufactured by Keco Industries, Cincinnati 


| оа 

DELIVERY STATUS 
13 shipped 43 to come this month 

2 Griffiss 30 July 

ір SAAMA 30 August 

3 SAAMA (All units will be delivered before all testing 

can be completed ) 

à SAAMA 10 September 

PART SALES 


llave received no "trouble rumbles.” 


SERVICE ENGINEERING 


Have a Service Engineer at Keco going to one-week school, learning 
operation and maintenance of МА-В. Planning to send two-man team through 
all bases to teach “how to operate F-102 powered G. S. E. as soon as 
possible. 


G,S.E. GROUP 


Slow on test data from Keco. 

Just commenced life tests. 

Group feels as though unit has only a "fair" chance of passing 

life test. 

Parks (G. S. E.) and Fergie visited plant 23 May - unit looked pretty 
good. 


FERGIE'S STORY (I cvstco Him ^T fanart) 


P.P.D. (Spare Part List) due 15 June from Keco to Convair. 

No М, & О. parts ordered yet. 

George Sibley, Part Sales administrator, st Truex a week ago. № 
squawks from Trua to him. 

Shipping crates O. K. 

Unit shipshape from external observation. 

May have used American Electric MA-8 manuals to try to run Keco's 
MA-8; this doesn't work. 


KECO 


Have sent men to fix and teach “how to operate MA-8's" into Seymour- 
Johnson and Suffolk already. — 

ill Adair - Keco Chief Engineer, proposed an education b іп 
early April.) From their experience at these two bases, they state 
"90% of the trouble is that the Air Force does not know how to 
operate the units." 


PURCHASING - Not actively trying to get a "how-to-do" contract with Keco. A 
] 6/r/r; 7 


کے — 


^T 
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2206 
4% rodeply Refer tpL 7 


In Reply Refer to: 


F 102 P O File NO Z. 2 GIS $ PLB ;rac s 57-609 
vee Carska | 
Memo to: D. Applegate, Model 8 P/O 
Frome High Pressure Pneumatics Group 
Subject: Ground filler, Pneumatic System Pullaway. 


(Convair P/N SELO85 & COUP 253) 


Manufacturers Besler Corp., Oakland, California 


Reeent test conducted on production parts at the gun butts 
have revealed that the units are not functioning as an automatic 
disconnect in pullaway operations. Due to this condition the 
following steps have been taken. | 


1. The ground half (SE 1085) has been placard with the following 
"Manual Disengagemant Only". Mr. J. J. Wheeler, Ground Support 
Group, Mr. W. P, Chana, Service Engr. and the Purchasing Department 
have been notified by A. V. O. 


2. A meeting was held on Мау 27, 1957 with Besler Corporation 
representatives and Convair personnel to determine what redes 
аа пе would be necessary to provide for automatic pullavay. It 
was decided that the unit guide rails could be improved.  Besler 
will redesign the guide rails and complete testing required to 
varify intent by June 10, 1957. Meanwhile Convair engineers 

and Besler Corp. will investigate any further engineering 4тргоуее 
ments that seem valid. 


сс:0. А. Lemke -- 
T. H. Chadwi ek 


W. Chana МАЗ), 
У. Ottem Mod. 8 P/O АЗДА 

Je қ ұл Wheeler | <] 
J. К. Williams 02 Ў ae 

р. Worden’. c < 
Ge McHenry eee 
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Е 102 РО File. мо. 722. ۳ 
15 May 1957 A 


6 
Memo To: Distribution 
Subject: Special Meeting on Problem Areas in GSE and MTU Change 
Processing 
Purpose: Purpose of the meeting was to clarify the procedures by 
which GSE and MTU changes will be expeditiously processed 
for Service Action. This meeting was confined to dis- 
cussion of ACA changes to aircraft which require Service 
Action changes to GSE and MTU'!s, 
Conferees: NAME DEPARTMENT | 
W. T. Bureh Long Range Planning - Chairman 
J. M. Adamson Engineering Project Office 
E. W. Avlon Manufacturing Control (CAB) 
S. D. Berling Aircraft Change Services 
C. E. Birch Material 
* Р, A. Carlton Manufacturing Control (CAB) 
O. R. Collier | Engineering Procedures Group 
P. H. Delp Parts Sales Administration 
* J, Doig Operations Management 
W. Eqdy Aircraft Change Services 
В. Е. Ferguson Engineering Project Office T 
B. Graham Engineering Release Group RET F veg 
с. 6. Griffith Systems and Procedures 
Е. J. Kennie Parts Sales Provisioning ART BET 
T. P. Mellen Parts Sales Administration 
T. J. Moffett Engineering Procedures Group FFzë82 
H. A. Mueller Service Engineering oF £ 
Je Overdeer Material ` 
J. О. Pike Engineering Project Office 
R. L. Phillipe | Engineering GSE Section 
* G. К. Sibley Parts Sales Administration 
* W. S, Stroud Long Range Planning 
7. J. Wheeler . Engineering GSE Section 
J. К. Williams Engineering GSE Section 
N. I. Wyllie Engineering Planning апа Estimating 


Note: * indicates absentees 


An outline of the flow as presently understood, was laid out on the 
blackboard. This flow was discussed and reduced and amended to the 
following steps: 


1, Engineering Design Group produces a rough draft of the EWO and 
Supplement Sheets. The rough draft is then forwarded to the 
GSE Design Group. 


* 


O өр 
CONVAIR < SD 
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2, GSE Design Group reviews the rough draft ЕМО for the aircraft 
change to determine whether GSE and MTU change is required, 
When a change is required, a statement of change task, Engineer- 
ing dates, and EWO number will be provided as a part of the 
airplane change. 


3. Planning and Estimating reviews the EWO's and finalizes them, 
adding information and typing the ЕМ0, The finalized EWO is 
then routed to the Engineering Project Office. 


4. The Project Office reviews and evaluates the change for their 
concurrence with design group intent. Duplication and distribu- 
tion of EWO packages to the Change Board is accomplished. 


5. The Change Board discusses and evaluates the change and estab- 
lishes ground rules for the scheduling. The change is then 
referred to the Change Analysis Board (CAB) for detailed 
scheduling. 


6. The CAB shall, based upon ground rules, detail analyze the change 
and arrive at an effectivity for both the production aircraft 
change and production change to GSE. 


7. The proposed schedule determined by the CAB will be provided to 
the Change Board for approval. 


8, Upon approval, the Minutes will be issued with all pertinent 
information and Planning and Estimating shall issue EWO's to 
the design groups affected. 


9, The design group comes off-board with the engineering change 
processed through the approvals cycle to the САВ, 


10. The CAB reviews the change for compliance to Change Board Minutes 
and routes the engineering package to Release Group and the SACA 
package to Aircraft Change Services, 


The subsequent action to the steps outlined above were not covered in 
detail as the consensus of attendees was that if steps 1-10 were carried 
out correctly, the subsequent steps could be performed with no problems. 


Engineering Systems advised that the forms and instructions for the EWO 
and the EWO Supplement Sheets could be released in approximately 15 days. 
It was further stated that the requirements for information for steps 
1-10 noted in this meeting, would be fulfilled by the proper use of the 
new EWO and Supplement Sheets. 


The general consensus indicated that Parts Sales Administration should 
provide a permanently assigned representative to the CAB for the purpose 
of providing scheduling information from his organization. This informa- 
tion would be required at this point in the flow so that it could be 

read into Change Board Minutes upon approval of the echange schedule 
provided by the CAB. 


© b 


-3- 


It was unanimously agreed that the quantity of units or such other 
appropriate description of what the GSE change affected, should be 
placed in the Change Board Minutes. Іп relation to the material in 
the SACA, it was stated that the above information should also appear 
prior to its receipt in ACS. 


CONVAIR - SD 


It was noted that discussions to determine the norms for these steps 
must be held to prevent missed start dates in design groups which in 
turn would alter final release dates upon which schedules are predi- 
cated. These norms should be sufficiently generous to minimize this 
problem of missed dates, 


It was noted that Agreement Memos #222 and #223 do not provide adequate 
instruction for the processing of GSE changes. Systems Department 
stated, they would take action in this area to provide proper and 
sufficient procedural coverage. 


It was determined that the MTU changes follow the flow outlined in 
steps one through eight, At step eight the MTU changes resulting from 
aircraft changes get a different processing and do not follow the flow 
through steps nine and ten. However, upon receipt of MTU contractor 
information, either an ECP for Service Action will be proposed or the 
change will be accomplished prior to delivery of the MTU, 


Problems Requiring Further Discussion end Resolution: 


1. Resolution of single EWO's with dash numbers versus separate 
EWO!s to distinguish between airplane and GSE change. 


2. Resolution of single DCS's with dash numbers versus separate 
рС5!5 to distinguish between airplane and GSE change. 


3. Planning and Estimating in conjunction with Project Office 
must reach agreement to allow sufficlent time for the flow 
through the processing steps in establishing the dates for 
effectivity, start, off-board, and final release of Engineering. 


ll, Further action to establish a recognized procedure for accomp- 
lishment of Service Action on MTU!s when it is required. 


5. Separate meetings will be held for discussion and establish- 
ment of procedures on GSE and MTU ehanges that result from 
ЕСР! 5. 


It is intended that approximately two subsequent meetings shall be held. 
One meeting will concern itself with GSE and MTU problems relative to 
combination production and service ECP submittals. A second meeting is 
contemplated which will concern itself with discussion and establishment 
of norms for the processing cycle outlined in steps one through ten. 


It was indicated in the meeting, that each department having an area of 
responsibility relative to the steps discussed should take the action 


necessary to start operations in We г A 
W. т. 


Model 8 Change Representative 


О 
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ИТВ: cf 


Distribution: 


сс: 


. Osberg 
‚ Whittier 


Adamson 
Avion 
Ber ling 


Birch 


Carlton 
Collier 
Delp 
Doig 
Eddy 
Ferguson 
Graham 
Griffith 


W. 
0, 
V. 
H. 


— 


йы 


Chana 
Harper 
Mathews 
Stutzman 


ма а 


Кеппіе 
Mellen 
Moffett 
Mueller 
Overdeer 
Pike 
Phillipe 
Sibley 
Stroud 
Wheeler 
Williams 
Wyllie 


рев 0 
L. he Пай (P 


Lg May 1997 


D. 0. БОБ, Dugineoring i 
J. U. Yo 2 Cantor Dra gent DAL 
Request for Cost Analysts on Zefurbidhing CE 1012 N. 10/106 Кира 


ho Di 02/5106 еи ле removal otend hag become a suspect for sericus chants 

DGB of inebiiity to neet сег са ав; service vas iaficetes need for 

Е original task of stavi hag been modified; etc, She degree that Convair 
шау xecomnnd thet the stenis be fixed up will vo modified hy the cost of 

che infividuel Tron. Also Werd cat qudiectióona that the total cost for a 

completely vefurtiched staid may haye to be brought to the attention of бойло? 

подасосюду. Consequently, 1% is requested that ection de started by 


Sugineering 
Plaaning and Estimating to cocpide the cost of хечо (ис subject stand to help 


Geternine how far to go an fixing up the stands cad that the remults be 
forvemied to the Miel Ө prese ide. 


Coot figures. shoudl includo: 
1. Rework recomended for sats oporstion of gn. 
0. Lework of etenü to ed MIL-D-0912 o. 
ба Cent of течогх Quo to Task change. 


U. We Fox/D. P. Ferguson 
WE WP SOP iet 


28; д» Ú, Vainuright 
Je. а. аи ! 


del 8 77 M 9/0 (ау 


CON VA I R 


x. 
SAN DIEGO re IUE. [> 


TELEPHONE: CYPRESS 6.6611 


30 April 1957 


F 102 PO File No.2. 2 >. 


MEMO TO: ALL CONVAIR FIELD REPRESENTATIVES ASSIGNED TO 
AIR FORCE ACTIVITIES OPERATING Е-102 AIRCRAFT 


The unreasonably high АОСР rate being reported on our Е-102 
aircraft is a matter of grave concern to Convair. It is recognized that 
it is not Convair's responsibility to supply the majority of parts that 
currently are causing AOCP delays. Nevertheless, the high AOCP rate 
reflects unfavorably on the reputation of our product. 


All of us at San Diego, as well as representatives in the 
field, must take every action possible within the limits of established 
Air Force policy to reduce to the absolute minimum the number of aircraft 
reported to be AOCP. It is requested that you consider efforts to reduce 
the reported AOCP rate on our F-102 aírcraft to be one of your prime re- 
sponsibilities, It further is requested that you report to Convair-San 
Diego, by phone or TWX message to the attention of the Parts Sales Depart- 
ment, any specific instances where action can be taken by Convair to: 
eliminate an AOCP situation, 


USAF Headquarters currently ís working with AMC Supply and 
Procurement components to centralize procurement of certaín Class III 
items which previously have been classified as requiring local procure- 
ment action on the F-102 airplane. We understand that appropriate Air 
Force directives are to be íssued shortly providing for such items to be 
obtained direct from Convair-San Díego by the base, Pending the official 
establishment of these revised policies, will you please notify Convair- 
San Díego Parts Sales by telephone when any items in the local procurement 
category are causing AOCP aircraft so that Convair-San Diego may assist in 
obtaining the parts if in order, 


We are confident that à concerted effort by Convair and by the 
Air Force can effect an immediate improvement ín the utilization rate of 
our F-102 aircraft. 


RECEIVED 


MAY 2 1957 2 RU 


V. Naish 
Fona Exec ve Vice President 
PROJ ест 
OFFICE 


GENERAL OFFICES: SAN DIEGO. CALIFORNIA 
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CONVAIR = San Diego = (> 
25 April 1957 


Tos Paul $. №11 
Chief of Systems and Procedures қ - 
Е 102 PO ue No3. > — 
| From: Jack Mason & 
Chief Administrative Engineer г 


| Subjeet: Ground Support, Equipment, Ordering and Processing of Prototypea 
Referenco: Agreement Memorandum No. 222 on above subject, dated 25 February 1957 


Ав far as Engineering can determine, There ів по requirement, contractually, 
to withhold the procurement of production quantities of support equipment pending the 
&eeoptanco of a First Articles 


For this reason it is requested that the subject procedure be modified аз 
follows: Reference Agreement Memorandum No. 222, page 2, under subject POLICY, delete 
the following words "end SPAD shall determine whother to take a calculated risk by 
approving or disapproving the order.” Change the word shipment in the preceding lino 
to "procurement," Page 4, paragraph 5.¢.(2), delete the sentence "Engineering шау 
use this authority to request interim quantities sufficient to meet aircraft delivery 
ashadulen," 


In addition to the above wo are not able to find any requirement for hav- 

1 ing to perform First Article &ceoptoneo prior to the delivery of production units to 
support the program requirements in accordance with the interim release procedure of 
MCP-71-650, It is therefore requested that the following be deleted from page 4, 
paragraph 5.с,(2), "whieh authorizes the procuring departments to proceed with the 
completion of delivery.” 


It is suggested that those changes bs expedited through the other depart- 
ments concerned with the least posaible delay to eliminate the current confusion in 
regard to the authority to procure production articles pending the acceptance of a 
First Article. 


Jack Mason ED - 
Chief Administrative w: Y 
wy 251 
F-102 
| as : PROJECT 
өз В. Fo Sherrod Chief Design Engineer . OFFICE 


| В. Ро Gibbons 
R. Ro Hoover ГЖ 
Wo М. Fox ч 2 ç S. 
| Jo Magon Wo Wo Fox 
В. Fe Ferguson Model 8 Project Engineer 
Чо То Wainwright 
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CONVAIR = Зап Diego - 25 April 1957 


AGREEMENT MEMORANDUM 
Ground Rules for Providing Interim Equipment 


or Interim Procedures 


Fased on Material Control's Ground Support Equipment and Test Equipment Forecast, 
мо will 1464 the items which indicate marginal support or nonesupport to the Parts 
Salos need Gates indicated. 

from this list an analysis will be made of tho support actual need for the test 
program based on the schedule shown in 28-131 D. I. B. 24,000 dated 17 April 

1957, 


Any item shown to be marginal in support or non- support as a result of this апае 
lysis will have interim equipment provided ог intorim procedures provided, 


Interim oquipment will be devoloped or released by ВЕК. 


Interim procedures will be developed and released to Mr. Solheid in Service Publ - 
cations by AVO referencing the equipment item that the interim procedure is sup= 
porting as a substitute. 


Agreed to by: I 


J, J4 Uheeler 


SH ijt 
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b] 


TO W. W. Fox, Senior Project Engineer Attn: L. E. Otten _ 

| Арал. еу 
FROM R. М. Williams, Parts Sales Administrator T PA 
SUBJECT ECP. S 6107 and 6107R1, Air Force Disapproval 
Reference Memorandum dated 25 March 1957, W. W. Fox to R. M. Williams 


Reference memorandum requests that ECP 6107R1 be resubmitted to the Air 
Force offering related retrofit kits at no cost to the Government, Тһе Project Office 
has indicated that Air Force disapproval, as noted in AFPR letters dated 12 December 
1956 and 18 February 1957, was based on the retrofit costs involved. 

It has been further indicated that the Engineering Department considers 
the related modification necessary to correct a safety hazard which has been considered 
a design deficiency in the original airplane configuration. | 

Review of the above noted AFPR letters, which disapproved subject ECP's 
does not indicate that the Air Force considered our kit cost as the determining reason 
for the disapproval. It will be noted that these letters point out "that proper attach- 
ment of Door Lock, 5Е-0746-801, to two of three Actuator Cylinder Rods, will afford ап 
adequate safety factor in the event of inadvertent ground control switch operation," 

Under the circumstances, it would appear that the Air Force is of the 
opinion that the modification, as presently described in ECP 6107R1, does not justify 
installation time. 

If the Project Office believes that the Air Force has not been fully in- 
formed of the safety hazard, which is to be corrected, then it is recommended that a 


further revision be made to ECP 6107 to more adequately describe the problem area 


involved, УГА ^ he РА 7 
RS vb NAF 22 A Z, VEZ 5 


DOCE 
NNT 
I 
| 22 April 1957 
R, €, Pildes қ | 
. . 102 РО "ae Мое? 22. 
R. H, Williams 


Production Procurensnt => Release of 


| Rof.: (a) М. We Fox's Momo to R. Me Willians dated 11 April 1957 (Copy Attached) 
ti) U, Q, Kilgore!s Memo to Purchasing's GSE Duyers dated 22 March 1957 


Panta Soles concurs with the recommendation as stated in Roferonce (a) nono, and 
with tho excoption as noted on Боғоговсо (a) поло GER's have been released. for 


quantity buys, 

rte Eoleo 10 confident that in accordance vith Purchosing's philosophy as 
otated in Reference (b) meno production “go ahead" authority haa beon given 
te Convair vendor's based on good judgment on the part of Purchasing Department 
ола in the interest of Contract roquirenonts. 


R, II. U3lliamo 
Parte Gales Adainistrator 


Еды Z 
094 d. u, Fox 


REG ED 
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Date: 12 April 1957 
To: Dudley H. Digges 


Subject: Report of Meeting at USAF Headquarters regarding 
Е=102/2-106 Ground Support Equipment 


The meeting at USAF Headquarters, arranged by J. Ho Farme to discuss F-102/F-106 
ground support equipment progrens, wae held at 2:30 p.m., 10 April 1957, 

Col. Roy Jaynes was chairman of the meeting, Other Air Force participants were 
Col, Lee Wiseman of the Supply Directorate and à number of officer and civilian 
representatives of USAF Headquarters Supply. 


Oa the F-102 program, the major concern expressed by Col. Jaynes pertained to 

the so-called critical item list being reported weekly to the top level of ADC, 
AMC and USAF Headquarters, These are the items on which Convair submite a weekly 
report to the AFPR, апа on which апу significant changes are reviewed ín the 
Tuesday morning Master Staff Group Meeting, Col. Jaynes asked that Convair sub- 
mit to him the specific reason the vendors involved on these critical items are 
unable to improve the schedule, Реки! o Yor e 


ee k 
— : i 2 
action taken to дозите that che P-106 ground support prosan dees not suffer the бәз 


Convair reported that appropriate controls have been established and necessary 


date, 110 ground ЕСЕ БРЕ equipment end items are recommended for the #-106 aircraft, 
of which 106 items have been released for procurement, Of this total, 38 items 

are indicated to be "delinquent to requirements" with the rest of them to be 
available on schedule. O£ these 38 "problem" items, 21 currently are under review 
with the vendors, to determine what steps are necessary to insure earlier delivery. 
The remaining items now indicated to be "delinquent to requirements“ are delayed 


due to engineering changes or the requirement for Air Force first article approval. 
Tha problem areas and potential delays have been isolated early in the program во 


that necessary corrective action can be taken to insure full squadren support. 


In connection with the Ғ-106 progrem, we advised Col. Jaynes that we still have not 
obtained procurement authority оп certain long lead time items for the follow-on 
7106 airplanes. А list of these items is being submitted te Col. Jaynes so that 
he may institute action te provide Convair procurement authority frem АМС, 


Prior to cur meeting on the ground support equipment program, I spent considerable 
time with Col. Hamrick on the over-all spare parts progrem. Col. Hamrick and I 
reviewed the F-102 spare parts delivery picture and the Р-102 AOCP situation with 
Major General Bondley, who із General Irvine's Director of Supply and Services. 
During this review it was pointed out that Convair receives a relatively small 
volume of AOCP requirements from SAMA, and that the parts requested from Convair 
are furnished expeditiously. Nevertheless, the Р-102 aircraft has en exceedingly 
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То: Dudley H. Digges 12 April 1957 


high AOCP rate, General Bondley indicated that ADC feels a partial solution to 
this high АОСР rate would be the elimination of local purchase of parts by the ADC 


operating bases, and the allocation of a broader range of parts to ADC base inven- 


tories. He aleo іп сасей that AMC ond SAAMA do not feel thet these local purchase 
items аге really a problem nor do АМС and SAAMA feel ADC base inventories should be 
expanded considerably. Accordingly, General Bondley is planning to visit all or a 
majority o£ the ADC bases, starting іп a week ог ten days, to determine at firste 
hand what action can be taken by the Air Force to reduce the AOCP rate on 5102 
aircraft. 


I assured General Bondley that Convair was eager to do anything possible to help 
correct the high AOCP rate reported for our aircraft. The General asked that 1 
furnish his office a list of local purchase items that Convalr feels might cono 
tribute to the high AOCP rate. The General also stated that after his survey of 
the bases, his office would be іп touch with Convair 1% there wan anything further 
Convair could do to help out on this matter. Fred DeFrance of our Washington office 
and Col. Hamrick of General Bondley'o staff are arranging to furnish Convair а 
report of General Bondley's findings and recommendations as soon as he returns from 
Мо visit to the ADC bases. | 


Ped sherrod 7 


ес: Jo V, Naish 
J. С. Zevaly 
В. Coggan 
Jo J. Alkazin 
Jo Doig 
Зо H. Famme 
В. F. Ferguson 
В. Pe Gibbons 
A, W. Morgen 
Ry Wo Shaffer 
Ro М. Williams 
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Hr, B. Гу Ferguson 
Yan Cleve Hotel 
Dayton, Ohio 


Dear Fergie: 


The missile bay door Lock situation blew up again today, I? you wilt 
recall; we cancelled without Air Force authority the sheet metal missile 
bay door lock SE-0716-801 and issued as a róplecement the steel bar 
BE-1072, We then wrote a letter under ECP. 50 7l Rl. vhich vac signed by 
Mis Сордай , outlining this change and requesting an additional $269,000 
to accom: teh. Tte 


Recently ire received o letter from the Air Fores stating that they 844 
not care to purchase the new steel bar missile bay door lock and would 
accept the gheet metal piece 8Е-0716-601., 


During thio period, I believe Fox wrote б memo to Part Sales requesting 
that vo; Convair, give the Air Force the steel piece at по cost to the 
Govoxnmay Ж. Because of the price, which had to be identified in Coggan's 
lether tó the Air Force ; and the embarrassing position in which it would 
place eti parties concerned, Part Sales did not act upon Mr, Fox's memo. 


After; ‘considerable discugsion with all departments concerned but minus 

Fox %) or White's dustaining arguments, Part Seles is getting ready to 
recommend to the Air Force the following: that Convair be permitted to 
dubpLy 100 ship sets of the SE-1072 on Contract 31171 end then be ‘permitted 
Жо vevert to the SE.9746-801, this being 800 under existing contract 


К ‘ations, theraby at no cost to the Government. 


Purchasing advises that this will soften an apparent $35,000 сайсазЛайбдоп 
charge of the SE-1072 and 1% ве y WLLL allow Convair to come out. of а 
sticky situation with only some $15,000 lost. 


і 


Since you may be questi опей concerning this mit in the Weapons Phasing 
meeting; I pass this along for your action. 


Very truly yours, * 


JOP :ef J. O: Pike А 
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A summary of how and why these notes were compiled ів required c YA 
inasmuch as they are extremely bare of any modifying enbelishments. 

The list is intended to be used as a check list to discover алд "A 
anticipate the thesis, philosophy, &ffizuation - whichever word is //7 
Liked • of the future course of management policies relative to 

Ground Support Equipment during the present period of readjustment. 


Mery iudicies, more in mmber or less in mmber, can be 
used, but the ones used wore identified for this list as в general. 
representation. ‘The "how" of the progrem can be analyzed by investi- 
gation of time-yhace determination (schedules, speed of communication, 
etc.), investigation of the depth of penetration into Cost Control 
(material; changes control, etc.) and determination of the quent 
end quality of the Resultant Action. 


The reagon or "why" for the Het is to aid anyone contem- 


using the paragraphs and sub-paragraphs as reminders, 611 phases ОР 
Ground Support Equipment will be disclosed except in the fielà of 
and results of such usage. It will be noted that the 


customer usage 
345% stops when the Бой Article 46 in the user's possession. 


CO ~ Re Re Hoover, 


| 
JOP sak | x 
We We Fox | 
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PROGRAM ADMINTSTRATION 


Philosophy of Control. 

Administration of Costs, Quality, Schedules 

Inter & Intra Company Communications end Follow-Up 
Progress & Cost Reports 


ITEM IDENTIFICATION 

CONVAIR 

SE Number 

Spec. Nunſber 

MIU Number 

Class 26 Trainer 

Bpare for Item or Original Item 
GOVERNMENT 


Type Number 

Stock Number 
VENDOR 

Stock Number 
COMMERCIAL 

Type Number 

Stock Mumber 


- 
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PAGE NO: 2. 


CONTRACT TRACT. IDENTIFICATION 8 STATUS 


A/C Contract (Not sufficiently definitive) 

Bales Order & Bales Order Change (Ditto) 

SER Identifications (Due to above, SER too definitive without 
recognition) 


263 Item (Delivered with А/С) 
Spare (AF Policies aren't adequate) 
Production Flight (We don't support, hence cannot obtain 
evaluation of d. 8. B.) 
Concurrency Dates for Test A/C (Require either interim or 
final. G. 58. E.) 
Delivery of Unqualified Units (Need firmer analysis & planning < 
earlier) 
Articles А, B, С, D, Е, F, etc. (Affected by above item) 
Letter of Intent (Frequently overlooks G. 8. D., hence squeezes our 
time spen) 
Contract Terminations (Vendor product inadequate; must terminate 
end place order elsewhere - Fecony.) 
Contract Lisison (During maintenance of the contract deficiencies 
| are noted of commission (АР doesn't need) or 
omission (we forgot) ) 
Concurrency Dates Prods A/C (Only schedule now is contract statement = 
"One month prior to Squadron Activation" 
for all G. 8. E.) 
Pre-Concurrency Dates Prod. A/C (Allowed to deliver only 2 months prior 
to Squadron Activation) 


- 


e ы PAGE NO. 3 


CONTRACT IDENTIFICATION & STATUS — 


Provisioning Conferences (These establish & buy) 
Minimm Support Schedule (None established to date) 
Delinquency Schedule (Must look into Parts Sales paper to under- 
Stand that a “Delinquency Schedule" exists) 
Support Schedule Agreement (None in existence) 
ENGINEERING IDENTIFICATIONS 
EWO Release 
EWO Change 
Stop Orders & Release 
Techs Orders 
SER Release & Schedule (Equivalent to ABM) 
Interim or Final. Equipment 


First Article Approval 
External Convair Engineering Liaison 


Provisioning Document 

Test Support Table 

Special. Tools & Ground Support Document 
Mock -Uys 


PURCHASING IDENTIFICATIONS 
Contract Number 
P. 0. Schedule 


(Continued) 


Q (> PAGE NO. 1 


PURCHASING IDENTIFICATIONS | 


Vendor's "Promise"Schedule (Vendor tells Convair No or little 
correlation to "Need".) 

Vendor Progress Report 

Venüor's Performance Schedule (Actua 


ly determines Convair's support 
performance) 
Bid Performance 
Purchase Order Request = After Fart Sales & Cost Accounting; SER serves 
as P. O. R. 


Purchase Order Placement - Watch Purchasing place pure 


orders, 
Contract Terminations ~ When in process of termination, support 18 held 
in abeyance. 
Vendor 
Cost/Unit 
$ Spent To Date - "Wetch Dog of the Treasury" Measure of Convair's 
performance, 
Operating Cost Trend 
Control of Inter-Conpany Information = To & From Convair. 
Expediting Information 
Vendor Analysis Teams - "Lack of Personnel" 
Follow-Up of Vendor = "Lack of Personnel" 
Labor Situation Strikes hurt G. B. B. as seldom do we go dual procurement 
on Critical“ Items. 


L 
* 


PURCHASING IDENTIFICATIONS + CONT'D. 


Receiving 


entory Control Performance < Shipping, Receiving, Storage 
Datas 


Inspection (І.К. Routine, etc. 
Internal & eternal o tert 
Demagé in Transit 

Airplane Change Board 

Ground, Service Equipment Change 


SHIPPING DATA. 


| Ара NOTE: Bach, in verying degrees, 
Letters constitutes an Mentor cation" 
to edd, delete or change. 


Pre-Provisioning Meetings 

Provisioning Meetings 

What Base & Quentity Reports 

Support Committee Meetings 

AFPR Action Internal & External to Convatr 
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1, 


airplane. The device had been developed from а now obsolete copy of 
an F-102A Flight Handbook, 


‚ any value, 


3» 


with no definite provision for direct and active liaison with the air= 
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11 March 1957 


R, L. Johnson 
C. E. Myers, dro 


Trip Report on Visit to Newton Company, Manchester, Connecticut. 


Е 102 PO File No 2 2— X 


Оп 6 March 1957, I arrived at the Newton Company to evaluate; the F-102A 
Procedures Trainer, It was immediately obvious that I had arrived six 
nonths late -- the Trainer was in an advanced stage of development but 
had attained this point without direct input from anyone who knew the 


Captain Cheever, USAF, (pilot from an F-102A ADC Squadron at Suffolk 
County, long Island) and I went completely through the systems, as they 
were, and made exteneive comments and recommendations as to changes, 
additions and deletions which must be made 1f the Trainer is to be of 


I have always been quite skeptical of such training devices, however, 
after two days of attempting to "square-away" the systems, it became 
obvious to me that such a trainer will be of great value, providing it 
is properly developed, It also became obvious that "farming out" the 
project to а company who has not even a remote contact with the #15148, 


frame manufacturer and the ueing command is hardly the means of achieving 
success, 


1% is recommended that CONVAIR continue to aid in successful completion 

of this project, since it is felt that the Procedures Trainer will promote 
flight safety and effective useage of our product, It is further recommend- 
ed that we assume an aggressive role during the early stages of the devel- 
opment of any proposed F-106A trainer. 


Р. M, Prophett НЕ 
Model 8 Project Office G. Е, Myers, Jr, 
F-102A Contrasto Administration (2) Engineering Test Рис n FIVED 


F-1n2 | 
Gre, = * 


б Е 102 РО File Мо. 2 2 
i 11 April 1957 


R, M. Williams 
У. W. Fox 


Notification of Accomplishment of Engineering Proofing on 
Gortain 0.8. B. Iteng 


The following items have boen phycically proofed by Engineering and 
are ready for First Article Demonstration to the Customer's Representative. In 
view of the current status of First Article Inspection and Acceptance with the 
local АГРА, which 43 procluding the completion of First Article Acceptance, it 
із recomended that these units be released for Production Procurement. Continue- 
ing effort will bo nade by the Model 8 Project Office to obtain First Article 
Acceptance by local Air Force inspection of all G, S. E. 


580594-801 “est Unit - Intervalvoneter Sequencing 
5:0907-803 Cord Assembly ~ Armanent Remote Control 


354028 Cord Assembly - Single Missile Deor Operation 
551048 Guard ~ Transducer Vane 
5100569 Tool - Lauchor Rigging 


ВЕ0979-801 Pinset = Rudder and Mevon 
SE0786-801 Inter con Unit = G 8 . | 
500896-801 Adapter Assembly Defueling 


881052 Adapter Cradle Set = Radoze Removal 
8F0580-7 Jack Pad Agsombly = Wing Attach 
820787 Funnel = Fuel Tank Sump Drain 
5Е0932 Tow Bar - Nose Wheel Universal 


8-96040 Fitting = Fuselage Hoist 
SU0903-803 Zet Assembly = Lock Pin 
SE 0767-803 Cage - Rudder Angle Rigging 


This office vill amend the above list by further notifications until a 
satisfactory arrangement has been made concerning firat article inspection and 
acceptance. 


W. We Fox 
Senior Project Engineer 
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A DIVISION OF GENERAL DYNAMICS CORPORATION 


INTRA-COMPANY CORRESPONDENCE 
SAN DIEGO, CALIFORNIA 


Е 102 PO File Мо? > > 
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DATE March 27, 1957 

In reply refer to: 

TO són Memo #0152 RLP:bes 
М. Е. Chana 


SUBJECT Lower Missile Bay Door Locks, F-102A Aircraft:  SE-0808-801 
Reference: FSER, dated 9 March, 1957 


FROM 


The trouble encountered in attaching the lower missile bay door locks appears 
to be caused by mis-located holes in the doors. If the holes are correctly drilled in 
accordance with the drawing, there will be a clearance between the locking rod and the 
bottom of the door of not less than „125“. 


This is a quality control£cü deficiency and no engineering action is planned 
by this group. However, in those cases where the holes are mis-located sufficiently to 
cause interference, a slight elongation of the holes to permit engagement of the locking 
pins is acceptable to Engineering. 


This item received First Article Inspection and was accepted 5-27-55. 


GARE- 
ih) — 


RLP:bos 


сс; GSE File, SE-O808 


543B 


TO 
FROM |’ 
SUBJECT 


Reference: 


CONVAIR 


A DIVISION OF GENERAL DYNAMICS CORPORATION 
INTRA-COMPANY CORRESPONDENCE 
SAN DIEGO, CALIFORNIA 


DATE 25 March 1957 
V. W, Fox 


D. H. Digges 
Ground Support Equipment - Pin Assembly - External Fuel Tank Safety 
(a) Project Office Letter 6-1873 dated 20 March 1957 


Reference (8) requested cancellation of subject Pin Assembly from AMC, 


Assuming that approval for cancellation will be forthcoming, it is 
requested that immediate steps be taken to remove this item from the 
DD 780 Loose Equipment List in order that waiver CCN's will not be 
required, 


í 


2 Dudley H. Digges 
Manager of Contracts 


n 
са 
СС: J. J. Wheeler 

31174/240 
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RECEIVED 
MAR 25 1957 


543B 


543B 


$ CONVAIR MAR 20°57 


A DIVISION OF GENERAL DY.NAMICS CORPORATION 


CHIEF 
INTRA-COMPANY CORRESPONDENCE DESIGN 


ENG'R, 
SAN DIEGO, CALIFORNIA 


Е 102 PO File No 3. > > DATE March 18, 1957 
#0147 
TO R. В. Hoover, Chief Design Engineer 
FROM J. J. Wheeler, Senior Design Group Engineer 
SUBJECT Safety Inspection Comments, Е-106А Airplane 
Reference: Paragraphs 1.а.(1), and 1.а.(2) of subject inspection comments 


The lock pins on all ground safety locks have been designed in accordance with the require- 
ments for each individual lock. Where practical, Ball-Lok pins with large button heads are 
used. The Armament Door Spreader Bar 8-96028 incorporates this type of pin. However, this 
is the only application where this type pin can be used because of the bulk of the head. 


In other applications, airframe clearances prohibit using large headed pins for attaching the 


ground safety locks thereby necessitating the use of different pins. 


A study will be made to determine what pins can be changed without a major redesign of the 
existing locks, 


J. Wheeler 
sign Group Engineer 
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ЖС à 
l. This DF contains comments on items observed on the Safety Inspection of 
the F-l06A,airplane, but which do not primarily concern safety of the airplane in its 
first. flights. 


а, The lock pins оп all ground safety locks inspected were not satisfactory 
for use in low temperatures and a few were not acceptable. The Aircraft Laboratory 
objections are that: 


(1) The pins of Pip pin or Bal-Lok types all had the small “depress to 
release" buttons on the heads. The "depress to release" feature is desirable, but 
the small button is not operable with gloves on hands. The large button types are 
required in these installations. 


(2) Some of the pins were of the wire spring stop type and could be 


pulled out inadvertently by а tug on the streamer. These are not acceptable. 


be Те dynamic restrictions previously recommended by the Aircraft Labora- 
tory, although less severe than those self-imposed by the Contractor for his first 
flights, should not be exceeded even after the automatic ramp has been made operable. 


c. It was noted that considerable use of acrodynamic filler for skin 
joints was present on the aircraft. This is sometimes unavoidable on first articles 
because of manufacturing tolerances and techniques, but is not recommended where it is at 
all possible to avoid it. This filler is sometimes used to cover up serious faults 
which might affect safety. 


d. It was noted that, although a requirement has been established for 
marking both sides of an airplane to indicate location of the emergency canopy 
release and the F-106A specification does not require such marking, it would be 
preferable if the aircraft were so marked. The Contractor was given copies of appropriate 


3105462 drawings and, it is recommended that the markings described be used. It appears 


Off 3/ 
“< 


ла раан 


particularly desirable that these markings be placed оп experimental or first 
article airplanes because of the possibilities first of havimg accidents and second 
of persons being on the scene who are not familiar with the aircraft. 


ео It was pointed out to Aircraft Laboratory personnel that many 
hydraulic leaks were traceable to the fact that new hydraulic (MS) fittings were 
in short supply and that it is the present practice of aircraft manufacturers to 
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draw on AF supply for shortages. Inadequate quality control and lack of complete 
concentricity requirements for these fittings result in incorrect seating at 
assembly, thereby creating leaks. This problem has been brought to the attention 
of the Mechanical Branch of this Laboratory which has taken action to alleviate 
the difficulty. Action to be taken on present stocks, however, is not known to 
this Laboratory. 


2. These comments complete the Aircraft Laboratory primary action on the - 
Inspection of the first F-106A airplane at Edwards Air Force Base. 


RALPH M. REINHARDT 

Asst, Chief, 

Operational Development Br. 
Operations Office 

Aircraft Laboratory 
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— CONVAIR 


у DAYTON OFFICE 
MEMO Date....18.March..1987............. 


К. C. WILLS 


San Diego 


Enclosed is copy of documented ground support 
equipment status, presumably released from 
WSPGM. Stabley requests you advise reasons for 


schedule slippage in each case. 


Regards, 
2 
а 
В. С. Wills 
Enel. 
RCW: pef 


ЛЕЕ со VVV 744 
„ » rt W ии деле Jamery 1977 


бө wat= imn, Port e.. 


| геге we Wing rn есте r ing ^ end 
інегісепн fiecteio Wytars дебри. There are 64 sanh -7 tw mesi Met logo 
heater ` NM“ Toner, се едра aches le да а Өт fur ват» wv week, 
| 5 nr *. me * * 


rr. Мале Bet ven, Це % heater, 
„ fh. Фа 4: 2е A. М 


this ves enter “ faery. Ya «но Эдет {ain Plag*eie МАР сто 
nf dub (o expected differences 34 МА meim af ond {iam to Het tngwish 
5919 proeurempnt fran = presem fra tamy. “here aro ¥ unite m 
Fir "debe was 4 19 "iovagher 1996, 
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PROBL `'nortage of Test Бус! ринит", 1 


5'ippage in the delivery of sertetn itama n! "өз! от. rome! tc 
adverse y affeeting the support of newly ac'ivating 7-'7 т, 
Part IT of the erent - Report reflects а вот" age -f thir - 
nine "39" line items, five (5) of whieh are consideret т! "ла" an^ tr 
whieh supply seaietanes ia әбеегбелде vith АЖ” KSA vans beer requmated hr 
the reepsetive dafeunee Готова. Phe erities] iteme concerned are as 
fn! мор" 


ы 


$ “ 
EA AY 9" Toet "adit ігеекеп! "wi* EBD Pot AQ 1947 - Вия 16 dup 
1996 


unan'itv J, r are "was 
ly boing гора?! гей and wt! Mea 
at envair Р-Р eer" iet Ча’! wary 
of we e "г the frat 1 
a o вл | та! "ар. "etr 
RDD fe ^-* evet ае 4" prosent 


TF A ANI O Taat! "wit Intervalo- 
meter Tequencing РОЮ Maren o5" be fn бр е 
UC AC SOM 1. 43 "wat “rend КОЮ was Dee 56, “never, ^ 


de livertea have vet нояб safe 
САДМА io ewnediting eont react or 


-A- Prequency Peer Meter — "^ ^a replaesd by "rans n vios 
2249. TDD ғаз Decenher "И 
Гей? тоа ien of fe livery act тя" 
reve | ved. 

"4а(-#01319-12й4 ë Imter-eutm ws ҰЯО Were» 1997  Dus (а дид „ 

АСА ТАБЫ: 


*AAMA ^as been requested to bale positive artian іс eupefite daltver- 


^f the h itewe and nnen follow-up setion 1a hoeing taken bv thia 


heedqum tors. 


The 3-22 Report 12 alee being sartenod end 611 items of tect equi run’ 
required for tha P-)0R whieh delivery detes are «лел Гает лу are tetng 
ertrasted. A list of theese iteme vill then be ferwardad t^ TAMA req eating 
they take peaitive artian to alleviate the shortage. 
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STUDY OP COPMUNCIAL БАГИ CHA MEC 
PROPOSAL Do2UECS.0 By: Model B Project Office 
FOR CULMITTAL TO: United States Gir Force 


DAD РЕЗРООЛЬ 15 10 12 
SUEMITIED: 1 horch 1957 
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GENERAL DEDCUTIDZY И] GP FRED AND БГУ 


This proposnl covers estimoted tine end instrumentation neoegsery to make 
t turvoy of commorcicl power Ghorootorictios 6t A. D. C. bueis. The surjoce of 
thie survey is to study btoedy and trensoilcnt charcotcrictics of tho voltage 
end frequ.ney of 60 cycle pouor ond detcrmine the effects of these chornoteristics 
on среей regulation of gynohrououp rotera, Ultirately, thie information will 
be uceu to detcrmino if synchronous colores aro edequnto primerovcre to furnish 
ite precice pover recuires ty the FlOC/MA-1 gysten. 


WOK CEL TED 


Testo were conduetcd ot Conveir Tat Paoility to determine tho foncitility 
of tke proposed survey. It wee found thet a 72 hr, teot vould to reprecentive 
of comercial pover oh ractorictios whore tho ideal situstion vould Бо to 
сегвоб Gaya at each base during high, lov ond аустасе load periodu, hovover, 
Gelecting days at each base would prove to be $t6practionl since Cunday would 
То а low logd period and Monday perk 1008 period and the rrainder of the week 
being in the vicinity of average load periodos Thig, obwicvely, vould nean 
oro veek at each bose and е total of 25 weeks to complcte the survey. However, 
ít ie felt thet three consecutive daye of testing at each toc: end an aralyeis 
to the overeall rcsulte would provide cuffiscient data to dotermino tho feasibile 
£t; of using a synchronous rotor drive on the around power unite thot ere to 
support the Р106/МА-1 eyetem А thrce daye test poriod on this boete would mean 
thot topis could bo eondusteó ot threo Unsec їп а tuo week period or totol of 
atout 17 weeks for the сопрісбе survey, 


RECULIS 


fhe results of tests conducted at Convoiy tcet facility ecnnot bo acceptcd 
по condlusive te the charactcristios of со merciel power in this ares due to 
the lack of accurate 60 cycle instrumcntaticn available et this fecility. Howe 
over, the tests, personnl cintact with the San Dicgo Power бо, and int trum rit 
копавасфагев indicated tho proper inetrucentation псвевсегу to obtain accurate 
Ngal te. 


БЕСШ TOUTS 


fe Frequency todulation 
а) Varo Frequeney. Meter = glnilar to tho 400 cycle Model 6501 except 
équipred to réad and record 60 + 5 oyolo 
frequcnoy, 
b) Kay Lob D. C. decade omplificr Model 103. 
c) Bruch dircot writing oscillogroeph Nedel DLo22 
à) Brush glow speed Grive kit Model DL 931 
е) Bruch sever cupply for eltetric writing pen Нодед O44 
D, Voltage "odulotíon 
Vestinchsure recording volt rotor 0-/50/300 Model РИ 44 


The above ты nto vero chocen for their accuracy ога otobiXi0y ста any 
cubstitutiong gè ula to coneldercd on the сопе mcrito to incuso aceurnto 
rcooudts, 


P nt 


It 46 recomended thet tuo engineere travol with the equipment and have 
priotonoo of a bade naintenonos electiiolon duving Lic test poried, ot cach tacos 


COUGLGSXOl 


Through test and rocesrob Sa tip рхоҘсав the writer ie созда са that 
tte abeve 4250 propran ond instrumentation wlll provido tho degirod inforcouion, 


Proporta 5. | | í | 


МЕД Engineer 
— га 5 Basi Creup 


Aparoved br Cz EY 


Dordon | SOA 06 
Eleotrical Denten Group 
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MINUTES OF MEETING s ° 


PHY SICAL COMPLIANCE INSPECTION ОВ HIRST ARTICLE 

February 27, LB Mareh 1, 1357 at А лой Corver tion, 

22615. Cermeliny Avenio, West Los Масъ, Califor па, 
CONVAIR PART Ne. БЕ 191 


"1 


EQUIPMENT: Trailer-Moualed, dual systum, ‹агегаЁ hyde wite-system 
| test stand, designited ‘i уре №.1-2, часа oyster pid. Бад 
30 gpm ut 3, 000 psi. 
APPLICABLE SPECIFICATION: MIL-S+26077 (USAF ) 


MANUFACTURER'S DESIGNATION, PART МС, and SERIAL NO.: Arnolt 
Model Чо. HST-2, (230052), #1. 


AIRPLANE APPLICABILIVY: F192 uid F106 


PERSONNEL in ATTENDANCE: 


GCVERNMENT:- 
J, W. Parker, WADC-WCLEG-3, Dayton, Ohio 
CONV AIit:- 
E. W. Miller - Observer -Puica sis 
C, W. Pharis -= СЪзегуег ~ Managzeiaeni Coa ol 
№, H. Parrish - Observer ~ Inspection 
У. J. Park - Геп - Enviacering 
G.G. DorManucl - Teata ^ Һа ineeriag 
J. W, Бап - Team - Eni seerias 
B, Е, Ferguson ~ Observer > Eaynibaeoriüg 
J. К, Wilian 8 + Observer - En, села 
M. E. Riggs - Tean — Laspection 
ARNOLT:- 
Joseph A. Doyle > Vice Presilcat = Director Acro, Div. 
H, М. Henderson e plant Мапа er 
J. S, Windle „ Chief En даже. 
B, E. АЩсу - lason Гл acer 
W. D, Fanner = Liarson Па има 
S. L. Ссода ' = Canti ict Соога {Oi 


DISCLOSURES: 


The above equipment type v аа laspected for cor i vice wich specifi- 
cation гс yulrements as well as іс itd suitanalicy tor fi Li sev ice usage 
And facility of mainten mec, Tho following item s де Ни disc cpaacios were 
noted by various men vers of the ispectio.i 


А. 


k “Fil, 


CUSI. :- 


CONVAIR would lice to have tac nie hidden on ТИВ and subeequent 
units 
Action: Will Со Ну. 


Door lecs should be flush in а closed роди vith a 969 срешщалъ 
Action, Wil) сөлеріу «thin practicable Сігесініор 1 limite. 


HYDRAULIC SYSTEM: 3. 


Lut ut Hou Volw. e Indicator io вуза, 

Action: Arnolt ill batall «hen COL УАТА Аггося on ruard for unit. 
(vitai 1 week oll ресора, с chod be reselved ce additions са. T. 
eto , by March ithe ) 


3,0, i. „: Pressure Cor. Dor icd - 


à 
Че 
СО. АТ i да ‚= bad ы «t 41. 1002,34, TE EZ 
Atti Wall comply. det wad uM £ubsequ.ut inii. 


on 


he 
D; 


Keloe-te P.ossure Cor] Qasntsr Қап.еріпіс аа use fillar piece 
рап as required to cd < a noni ippeocranet. 
Actions Will Cor Чу. Lat wld subDsequoat. 


CONVAIR will Hine DPaiat os. іу Mores oth for Red aud Gieoa 
colos. Part иш, tage phaged ік ар SCOS ac practicable. 
Action: Астам to ам ise phase no. гу Мы Ch oti. 


вм. . 1 Lite. lee бузата Lite rloch Syete as din does not 

p- O. ilu ad (date diode Шол for па. auquire installation of 
solenoid taiotile са fi. Alio, Ean Мас 1 SJ. i. ; fo. tem pecatuze 
safety ventecd. ДА Дэгу all waite. Gust ta be mes otiatec, 

Асил: Брос: пол nt in will ре vocui ef to portait We, ALE: 


110711 AUF; ` 


3.0.6 Low | гебзиго Fillers:- ‘silting nai relocation of Alr Bleed oa 
ihe p essu e ter vita the Пола со. inr tu the outi ide of the Staud. 
With this di 1 ва he soule Ye more adequate ourjiijag of ais. 109 
pàiteh, I. 1111 Qa, oval ‘ca, | 

Action. ГИ bir ell oc ho cided зови fun tional QGeronjal, ation, 


Adeiive of ед фы tul tus Low bresoure Filter Drain”. 


CON VAT? feels А uel! wuld rodiy t firt 10 and redesign Dur лас 


lil ізі use eal. 1 ob) fo tae bhin- blew ай Ц it can be phased is. 


CCC etos даре do Á... 
Ath dE gO а = : FL et {iF aiii .4 уй 124. Abs 2, Salz за: "nato 


- s 


-4. ` 
d.e. .2 В Va . : ева inj4ilun o. 2€ uaecy nf nicht tubo iu 
ie беу т e un tileanl der onst cation. 


CO VA soot arl lone (3°) Si. at Ті, but they would also 
Нарға а абы лс, и. Чї M CONV АТА дел, en wll si ht 
tuae U sole пасе off ule 2 паза суб. Cost to be певоцаф 2. 
la! да њы APOC, F 
Action: WH resol e гу R arch oth whether poiar to use 2 1/2" ого" 
amd то» За у of ion ia. Opou request, CONVALL will rework 
tne ficat Lu sets of st cisat tubes, if walle. Arnolt states 
-a detey іп procuri 3" sight tas Pe ari voudor. 


3.1.8 GENERAL - 


— س —— - 


YUY DSG: А restuay of the tubibu; vuns to be cor pleted within a week 
to tt days for CON VAI rvinopection. Design iinticates there are 
tut adequat clan ps for tubes tact are teuchias, and that there is noi 
adequate гола et, сеп tao ВуагамАс ani clectrissul Hacs ре: applic- 
able МП. Spec. 


HYDRAULIC iXESERVGI: The } iller Cap on the Hydraulic Reservoir 
іш liieccasinle. СОТУ AIR deai es a filler neck properly зсаррегоа 
vith an internally chained сар. 

Action: Will Coil vith tube extension desir. 


"ЧЕ TANER: CO VAUL wants to do away with onc Las tanir fil. 
F ale ts молі uota LinkG, BO Ц is d. 1. asle to bave exter aal sents tor 
осы tanke. Da г Нара; the pedesisa of the баз Qu^, ой тас Cin“ 
paa side COS VAI. souli lice to seuope. the tub, cut tun for 
эсиррсгіп aüd vent to tic cutubde., Iaereaso line aise between газ 
Linke, i" present ues ace реди Ме. Affix сар and provide vent 
liie ва Opposite Ваша, 

Action; Arnolt will ch. ek out ini ай ее «y A arch фи, 


d. Е, 7. r Ret. ite. att 8 A Four Drait 09 тома 55 outside of the Stand for 
штате aceesglolii s 
Action: wall comply. 


за (То Hameplate to charg с пола "reservoir Depressurisiac” to 
UR Garn ir Preoi3su. diia. 

Action: Wil ear ply. 

3, .4 зип Prese£vr a11 Кеци 1 Outlet Well should be shallewer an. 
licher. Ith med si g. us Y uni? 

Actia Wil cory ie. 


- - 


'Colov-code ti well s. st r - wise. 
Action: Arnolt will coi. 1 


Oygier meeupius gt Сице Wo... be hiv cati ated by Arnolt. 
Pressure din te ие ш Lill. factor. 


Static T s. To Еда ofj laty i3 1.18 ас, 
Action Wall he furni iucd. 


Nahe Statie Post Port Valve . Air Pressure Valve oper ten moore 
ассевъ Ме on let ani swose v ооа. detation of valves 1809 with 
мә cooeniats із acevDbhubis. Ve aot to pret mac tnroush openings. 
Aetio: Wil cot. els. 


$.:.5 Static Test Waraing Mure ate ог low toraperitwe operation 
of Cucl rg mam it on Control Тан J. 
Acttou: Wili cor. pls. 


Cocler поркат desiya inadequate for sucintenance, servicing aud 
ass*rubly., lit und subsequent. 
Action. “Ш coi. ply within 10 days, with new housing. 


. Г. 10 Tles Control V dec. Qe guest investi tation of a more дей ае 
азоса іле valve һә с 
Action: wal conply with desi able knurled solid rounl nanala. 


a, f 10. 1 Dora wire 11 nono Ri А position of tie manifold waive. 
Add NAT A Ist өні ік Пу re due ted. 
Action: Wail cor 4 ly, 


Delete button. зав of iot? on Panel 
Action: will сота ly. 


Add st. acyl Manifold valves’, ou onsobite side of stand on гало! 1 
асссәз doo: 
Action: Wall сое у. 


3. 16. J. 7 GEAR ROX - Drive Swal nie А ау should be wade on T. Al. in“ the 
пер вом. Uoc. tae кала wû bess oi! could adequately 
Въ (dao faernli load involo.d aad save ке. To be phased iu 
зо SOOL ав ро. 


At resent, the oi lec l rishi tube eaunot be Sern adequately. 
Ac tio! vil лаје, 


Witi the нац a ant: fini, ан ps ели эс declutciied tron’ the 
Pie Ü. a cole onc съ ten 1 la op . 1011, to save life of pur. ps 


Cui VATA са ген to d cluteh the other drivel CONVAIR босы wot 


м М, 


Cal 1 the toli oed сосал as if aow iets be а lutei. 
AC 11. . 1. ou! . . presant el tel зе иа 4 Batch Да. 


GENERAL REI. OC АЛ ICA: lot ad Sule zucht аа: т 
БАП Motus «у st. L. 
u AOL: А ill со, р . ед Тос” 


LPP ieta > await ого 
11 „„ Бала l? су te l. s. 


Toni ) у! г 


— — — — — 


Goeti-ries aud "rue xf, 
Clo N Ca mL? мъ г VUE uer, Ls. 

Ih... iroi igh: Moor b ГУ a, 203214115 aso. есері ol 
Lota’ ісіген. APC, 


Асино... Waa con LF, 
ы 


‚.10 1 Het teal УЕ (Or базе of ofl check. 
Action: Wii сом. 


Narisepl ис ou ЦИ р хое Pase. 
Action. Will cous ly. 


DEVIATION TIER S: (СО YAIR Action) - 


Sp CI сәй ıı de bition гезшісес fron. WADC an Continental engine 
hart debes Trou. 1 EI 50-1 to РЕ150-2. 


D 1 dion лесиз Oa Bigdee I ydraulic Governor (5.16.2, 2 
Da lat; оп requised: Уесісо il roof pelts on. compressor and ian. 
Deviation requised: Меси Loraof pelt Lap ressor and zan 


wo 1,15, 4. C. 16 аш] 2,.,1*: пелі deviation on Gauge sizes. 


Deylation гезшігей: ого. atl caps on steel gauge test yittinss, 
CONVALx will Шуе. 


De ition requires: 2.1..2 - ovorall Iwi, tl. of Stand is 1" ove? Spec. 


Devistion ccqvi sik 2.13. 7 9 Per Pa it, aloe, ас ая auts, banJles, 
button; cad poze face plage 


Desiitoa required en the hei hl of the suction Li и’ outlete, 


т = 
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ADDITION. AL REQULUXENIENTS:- 


Dor point set sere. в оп ром Lloeks. 
Action: Will eoraply. А 


Cheen ademucey vs рле ch stea ав to stif£isss. Removal of u leaf 
May OC aiala 29 c. 

Action; ad tect vil Дт лао adequacy. 

Неза and cylinder teroperature аис cii pressure causes or ited (iot 
Qu det nung ais yet). 

Aliou: Will cor ly, ав BOON às possible. 


Detent шшер; Мас Шу nurme late to read, "For 0° or Tower”. 
Action: Will con 15. 


Improve electrie Пах осві" for сарілс panel, particularly steippias 
ot sings. 
Action: Wall comply. 


Add chala for Toi bar sto ware position. 
Acdow Will corr ply. 


Add 100} washers to apring ghac ‘os, 
А : x vé км ELT 


Provide cheacauce for cable to tib in dace system. 

action: Wilh eor ply. ' 

Add splash cover to lociiay device - this „ll insure operation of 
loc. io prevent ісе ие аа nace with br Al. % operatins. 

Actin: Will tor ply to speciiic ation, 


Srencils for Contae of Gravity and Tive Prassures missing. 
Acti in: Wall comply. 


Add adldiiiouai cai. lavas for housing attaenr tat to tub and housing 
altachtwiornts to саса other ia мама | acea ol engine. 
Али Will comply within spec, Ци ila. 


Рол же of лаз basket cemoval. 
Action: Will засу. 


Кау cor apartment ТО зе Jari uf door is3ot bly, 
Action: Ма cor oly. 


- - 


] 
m 
# 


` 


АЦ AND ‘ии in Uyl даі" syrer: = ис tapered threads. 
Deviation. required for teriper ature fia we ИН. 
Actiaa: Wall comply. 


CONVAIR approves Мз rivela on cot ol panel naamoplet cs. 


Мана or инат to Dus ts j opr. .durias fabrication. 
Action: Wall eoraply. 


С1вагале for spark arrester за exhaust stack to Доц ар iiidegjuato. 
Action: will eonipl:. 


Qvick disconnect fittia: оп One tea such of 2 hose assemblies 
ineverr ct. 
Action: heses ill с correecicd. 


Add belt straps on hougia for «ternal hose ухае. 
Action: Will cordy with wcbbiag traps attached to housing. 


Add pads to control paarl cover in open j-osition. 
Action: Will comply. 


Redesign control panel vover for more vase of accessibility aid 
detachríient. Desire п-восНой ndl cover; bottom cove: to ne 

solid and retained in closed position with ulcer issile latuhes. Rework 
of lat 10 uaits Satisfactory. Unit 11 did supnSequeat to , : odio 

T' clearance, 

Action: Will corz;dy. 


MIL -St3-130: All paris are to oe identified per M II.-Std- 130. 
Action: Will comply. 


Add CONVAIR Part No. adjacent to Manufacturce's identifieation 
plate. 
Action: Will соха, ly. 


itelocat. tioe-dov n ате fur more optircur center of gravity- lith 
and subsequeat waite, 
Action: Will comply. 


Trunk L« ich on battery саяс. 
Action: Will cori ll. 


Cheech possibility of сотоци z, nameplates to сіса u, countrol panel. 
Active. WIH co .cider. 


- - 


-j= 


3,11 Air Cotapresge:. И js desi: А.Л! iat an ualoados should be 
provided. Also, beesek fotad watosden to айтай сарай, Could 
be phaser ii at a latai ast, 

Ac ык Will ЕЯ at. 


Lock waouere on coat. el vulve Паһ Деј. 
Action: Will сөзу. 


Dats Ацев Status зу Larch uik. 
Actio; Wall tony ts. 


5 8,21 Staad росла adapt rg sot a all ll for itapectioa, 


Action Wii be го Ци, 


Lives tients if wdeditional пай da requirea on Engiae СП Cooler. 
Action; Will cori uly. 


All dreillod holes to be s rine ond Јериггоч. 


PORT AGILITY: 


, 


Ren.ove bulls jo fou Е liuc acea. Rework CG stearil wita standard 


i `. Е < ti rads 
CG суп aud аі, ‘Car’. 


Advise use ci phos.’ 
On зам: lows. 


X UNCTICNAI : 
Киза) tt олени! се for al’ Исто C. Ageia, 


Tont tive toet daie of parech 11, 1107, for Ризов 4 Tast and 


t 


inshnociidgicay lio, гъза. 
Note: II not others іле Нам, CONVAIH болы Риза lit Ud all subsequeat 
има, 
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Venlo bo п епоса of vespon i ility for БИГИШ eat of spocie ti r 


Өз левы ulcer cna 22 result of tuo iaspeciion 


Av Uo: oj s ciirilivolubi сот chan os or pro uction alippafcvs real 
Ls 4. аы Ve processed Пиза auto. i cd COL V МА channels. 
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It is to be noted that Government Agency Регропа 1 із attendance 
at this inspectiop are acti. іп әп advisory en: ineeri capacity 
only ала that сотын; zubr.ttod does not autaoris« COWV ALi 
to take айу лош во 45 to obligat the Governr а. рогиз1 
voinmcnts wil әс вар. itted to CON У AIR via authorized channels. 


With satisfactory resolution of items container heredia it appears 
that the ut. {11 rect op.cification гсашгеъ ont, fuaetional 
derionstraiion cxeepted,  vcrificalion of this fact Jill be proven 
зу quality assurance testio? as bud зу specific ation, and a 
сонце functional demonstration, Unit's desi, is act considered 
acceptable for production f cleuse ae ee adequate proof of Satis- 
factory resolution of iter conte wrein. 


Reiaspection of tae ait by СОНУАТА Eneiaecriag relative to 
pertinunt iter:s of this inspection is cantein plated to start on ot 
before March 11, 1957 


A 
Т, же Parker, ADE E Dayton, Ohio 
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A DIVISION OF GENERAL DYNAMICS CORPORATION 


(SAN DIEGO) 


MAEMO DATE 


J. J. WHEELER 
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22 February 1957 
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4. А, Simon, Buyer > : 
те“ Чо ё : a, 
SE-0985 Elevator "Q" Loader . Е 102 PO File №5, aay 


1. The Buyer accompanied by Bruce Shirk, representing CVAC Engineering, 
visited the Waldrip Engineering 19 February, in order to clarify Convair 
Drawings and to establish a firm delivery schedule for the referenced part, 


2, SER for the referenced part and pre-release drawings were received by * 
Purchasing 21 May 1956. Purchase Orders were placed with Waldrip Engineering Co, 
and they were authorized to fabricate the First Article to preerelease 

drawings. First Article was received at Convair 30 July 1956. 


3. First Article approval was received from Engineering 17 December 1956s. 
Revised pre-release drawings were received and sent to Waldrip 8 January 22 
with authorization to proceed with fabrication of details based on the 
revised pre-released drawings, This was a calculated risk taken by Convair 
Engineering in order to expedite parts to the U, в. Air Forces, 


В, Final release drawings were received and delivered to На гр 

ll February 1957. Study of the final release drawings revealed many 
variances with the revised pre-release drawings. As a result of the 
conferences with Waldrip, it was determined that detail parts valued at 
49226.00 were obsoleted and that VIR!s are to be issued on all other details 
at variance with the final release drawings, which can be used, Use of 
these details will save approximately 30 days of fabricating timo, 


5, Realistic delivery schedule as agreed to by Waldrip indicates that the 
first piece will be delivered to Convair 25 March and three (3) pieces per 
day thereafter, The schedule is based on six (6) working days per week 
and overtime as is practical in order to achieve the earliest possible 
delivery date, 
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R. H. Williams 
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СОЛА = San Diego 20 February 1957 
In Roply Rafer То: 
пра иа Нера ft. 6.1328 
E 
То! С. Ce Wolcott, Uanager 
Convair Dayton Office 
ron: 0, U. Fox, Lodel 8 Project Engincer | 
Cubjects Proposed Specification for Handbooks, Пезроп System | 
Managoment (Шш?) 
bnolosuret (а) One сору of subject proposed specification | ғ 
it 


do 


Hai Driscoll of Convair Зап Diego and 8111 Scott ef Hughes Aire 


eraft Company visited Гг. Stophen P. Поого (LC) at Headquarters AKG on 12 
Debrucry 1957 to present subject proposed specification prepared jointly by 
Gorvair and НАС at the request of Up. Moore, i 


20 
Ouch handbooks, 


Lr. Коого will canvass the using commands аз to the need for 
If tho raspense is favorable, as it is expected to bo, а re- 


quest to propare an Г-105 исароп System document against tho proposed opccifie 


cation will be addrecsed to Convoir and 


Hughes by A&C, provided fundo бад be 


found by AUG te cover the procurement cost, ALC mn subsequently use tho F=106 
book to Support, ап АР internal ef fort to make the proposed specification an 
official part of all Air Weapon Systen procureuont specifleations in futuro. 


Je 


it io requocted that your office contact Er. Looro, or hio 


acoistant, Ur, Drophy, from timo to time in tho coming month to ascertain otis 
tus of tho plan to procuro à handbeok for tho Р-106 oyoton, por lr. iooro!o 


Nan, ease 589405 us cf any important change in the plan, or of any dovelop- 
Cont calling for further cotien by us, 


ec: Addressee 
We We Fox 


. Te We Fox 


J. J, Wheeler 


H. 2. Driscoll-- 
Engr., File 
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15 MAR 57 


С, G, WOLCOTT 
DAYTON, ОНТО 
PLEASE ADVISE STATUS AMC PLANS TO AUTHORIZE PREPARATION OP F-106 WEAPON SYSTEM 
PLANINGIG AND MANAGEMENT GUIDE PER DISCUSSION DRISCOLL (CVAC) AND SCOTT (ПАС) 
WIFE STEVE MOORE (HEMT) AT AMC 12 FEBRUARY 1957. REFERENCE WUP:JJW:HQD:jt 6-1328 m 
LIR TO YOUR OFFICE DATED 20 FEBRUARY 1957. | 
| U. V. FOX/U. DRISCOLL - 
UE: HD imis 
COMMUNICATIONS (2) z 
cc: H. Q. Driscoll 6-123 
Contracts 
Engr. Files 
Model 8 P/O 
U. We Fok 65-3 — 193 1 5 р 
| 
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CONVAIR = San Diego 15 Janu 1957 
ary 195 


Tos Jo Jo Wheeler 
x From: H, Q. Driscoll 
Subject: Report of Long Distance Telephone Conversation, H, 02 Driscoll with 


| | H. R, Beacon, ЧАРС, Ext, 70115, 


Called Habe to arrange for a review of the proposed specification for Weapons System 
Management Handbook. Mr. Steve Moore at WADC, іп charge of specifications, is at George 
Washington University until 28 January, but he had discussed this subject with a Mr. 
Beacon who knew about our having talked with Headquarters USAF. Mr. Beacon advised 
that they had discussed this subject at considerable length but had not arrived at 
i a satisfactory solution of the problem of putting this type of document into the 
Air Force Т.О. Library. They зву that both the Hughes book and our book are а come 
pilation of things available in other T.O.'s. Опе of their big problems is to keep 
T,O.'s revised and up to date. The fact that these books rely so heavily on other 
T.O.'s means that every time one of the T.0.'s is revised, it calls for revision of 
our books, to keep pace. This is only one of the problems. 


Officers at squadron level who read ZM-8-146 are now not able to use it as a procur- 
ing document. It has no official standing as а Т.О. so they can't use it as a basis 
for requisitioning. This is good, from the Air Еогсе point of view. If it becomes 
а spec, then any officer can use it as a basis for requisitioning and can foul up 
the whole supply system. The Air Force wants to limit utilization to the people who 
aro concerned with management and planning. 


The Air Force wants to see our proposed specifications before they talk about then. 
They went to get together among themselves and see whether we really have come up 
with any solutions to the problems. 


to have two versions of a proposed specification, but only one has been coordinated 
with Hughes, Т told Beacon that we would send them a copy of the version that had 
been coordinated with Hughes and if I could coordinate the other version, I would 
send them a copy of that. They would like to have approximstely one week's time sub- 
sequent to Mr. Moore's return on the 29th of January before we go back there. 


My intention is to get copies of the proposals ready and go to Hughes to coordinate 
the second version with them so that we can send two versions to WADC for their 
consideration. 


В. Q. Driscoll 
HD: t 
ce: K. Coughlin (Pile). 
H, 0. Driscoll 


vehicle, together with t 
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PROPOSED MILITARY SPECIFICATION 


HANDBOOK: Weapon System Management (USAF) 
Le SCOPE 
1.1 This specification covers the preparation of handbooks 
of air weapon system and supporting system planning and management. 
1.2 Definitions. 
1. 2.1 Weapon System. An instrument of combat such as an air 


. related equipment both airborne and ground based, the 
skills necessary to operate the equipment, and the supporting facilities and 
services required to enable the instrument of combat to be 4 single unit of 
striking power in its operating environment. 


1.2.2 i tems. А system composed of techniques, 
skills, end equipment, a Coie of which is not an instrument of combat 
but which is in support of an operational role or missione 


1.3 Intended Use. The handbook is intended te provide 
advance information, prior to tactical unit activation or conversion, to 
familiarize administrative personnel at all levels of command with the planning 
and management. requirements of the weapon system concerned. Requirements for 
effective ground support of the weapon aystem or subsystem will be discussed 


ав Wall as the various sources for obtaining official authorigations of 


equipment, supplies, facilities, personnel, technical data, and support service. 


14 Limitations of Use. The handbook will not be used for 
requisitioning purposes. Wherever lists of authorised equipment, supplies, ә ес.) 


аге used а warning footnote follows: "The information contained оп this page is 
fox information only and does not constitute authority for requisitioning." 


2. APPLICABLE SPECIFICATIONS AND OTHER PUBLICATIONS 


2.4 Тһе following publications, of the issue іп effect, on 
date of invitation to bid, shall form a part of this specification to the extent 


_ Specified herein: 


2.1.1 Specifications . 


MIL-W-9h11 (USAF) Weapon System: Air, General 
Specifications for, 


MIL-STD-218-1,-2 Militery Standard Technical 
Manuals, Part l-General Out- 
line for Technical Manuals, 
Part 2-Production or Pro- 
curement of Art Work for 
Technical Manuals. 
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(Copies of these specifications and 
of other publications referanced herein or required for Govern- 
ment procurement, and the Index of Military Aeronautical (AN or 
MIL) Standards, may be obtained, upon application, from the 
Commanding General, Air Materiel Command, Wright-Patterson Air 
Porce Base, Dayton, Ohio; ог the Commanding Officer, U. 8. 
Naval Air Station, Johnsville, Pennsylvania). 


3. MANNER ОР PREPARATION 


3.1 The manual shall be prepared in the 
form (final reproduction copy, negatives, printed copies, etc.) 
as specified in the contract. 


3.1.1 Multi-volume arrangement may be used 
if sonducive to more useful or more economical presentation. 
Each volume may be devoted to one or more of the subjects listed 
below or may be devoted exclusively to a major subsystem within 
the weapon system. Тһе airoraft and weapon control system (elec- 
tronic) in an interceptor weapon system is an example of such a 
subsystem warranting multi-volume- presentation, өз 

а Ñy. Рада hme, ОШ 

3.1.2 This handbook shall be created and 
prepared in a manner and style comparable to the best commercial 
grade technical publications. 


3.1.3 One page size shall be acceptable: 
8-1/2 x 11 inches. 

3.1.4 The final printed handbook shail: be: 
supplied completa with suitable covers. Binding shall be such 


as to permit ready replacement of pages (revisions), and at the 
ваше time ensure that pages will lay flat when book is opened. 


3.2 Style. The text shall be concise and 
clearly worded. Technical phraseology shall not be used unneces- 
sarily. In cases where highly teohnical desoriptions are neoes- 
sary, each special term shall be defined immediately following 
ite first use. A glossary of such terms shall be provided as a 
separate section immediately preceding the index. 


3.3 ре ог Information Desired. Inf or- 
mation in the manual shall be bro nolusive rather than 


precise and detailed, but shall nevertheless be comprehensive, 
including all information essential to advance planning for 
conversion to the weapon system concerned, and all information 
essential bp hélpful 41: subsequent management of weapon system 
operation. The type of information included shall continually 
refleot the administrative function of the personnel to which 
the handbook is addressed, 
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3.3.1 Planning, Provide all information required for effective 
planning. in the following areas: organizations; operations; maintenance; ground sup- 
port equipment; supplies and materiel; facilities; personel and training. Planning 
consideration shall be stated in definite terms. Schedules shall be presented wher- 
ever warranted by significance and dependence on other phased operations. 


3.3.2 Priority Considerations. New weapon systems may incorpo- 
rate novel features requiring special planning. Such features shall be given suffi- 
ciently detailed coverage to permit exceptionally thorough planning. Іп all cases 
wharé special planning is required, this fact shall be emphasized. me element of 
lesdtime shall be given particular attention, so that appropriate planning priority 
may bë assigned to the various areas of management concerned. 


3.4 Date of Publication, Тһе manual shall be available not 
less than five hundred (500) days prior to scheduled delivery of the first production 
tactical unit, or at the date specified in the contract. 


he EXTENT OF COVERAGE 


1.1 Management Methods. The importance of management to the 
effective utilization of the weapon sys shallbe discussed along with suggested 
management techniques for achieving optimum unit. effectiveness, | 


u. 2 The Weapon System. The weapon system shell de 
described in sufficient detail to familiarize administrative personnel with the 
general nature of the’ planning and management tasks. 


1.2.1 Major Components. Three-view diagrams and general 
arrangement illustrations indicating dimensions, schematics of the operation, and 
locations of major components and units shall be presented with an abbreviated 
discussion of the relationship of each major component to the system as a whole. 


1.3 Operations, The operating characteristics of the 
weapon system, tactical control, mission, tasks, readiness conditions and general 
performance shall be shown in the form of charts, tables and discussion for the 
purpose of acquainting management personnel with the planning and management 
requirements of the system. 


u. B. 1 Mission, Intended utiligation--the primary (and 
secondary) missions of the weapon system as established by the operational plan 
shall be described and illustrated. The various.major operational steps which 
must be taken by^the tactical unit to carry out a complete operational cycle for 
anch mission shall be described and illustrated with qualitative indication of 
personnel and support equipment requirements for each step. 


u. 3.2 Tactical Control. Describe the available modes of 
tactical control, with appropriate sample mission profiles. 


1.3.3 Readiness Conditions. me various alert states or 
readiness conditions under which the tactical unit will operate shall be described 
in relation to the planning and management requirements. 

ue. 


ж 
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if applicable, the reservicing „ indicating the manhour, time, and motion 
requirements for each of ‘the required tasks. This information may be presented 
mainly in the form of charts and illustrations. 


h.3.5 Specific Performance Data, Specific performance data, 
whether calculated ара. shall not be provided formally іп this handbook, 


luli Organization. Describe and illustrate the relation- 
Ship between various command levels responsible for utilization of the weapon system, 
and between the various commands which must function in a coordinated and synchronised 
manner whenever the weapon system is exercised, 


u. u. 1 Supporting Organizations. Dependence upon specific 
supportíng organizations for personnel training, maintenance, logistics and opera- 
tions shall be indicated, 1f know, together with the responsibility for initiating 
action and the degree of interdependence. 


EET. Controlling Organizations. Clearly show the tactical 
control chain of с | imary mission of the weapon, system. 
445 Personnel and Training, Minimum personnel and training 


requirements to gatisfy tactical unit organization demands as further delineated in 
applicable portions of the manual shall be presented in tabular and chart form. A 
discussion of the indoctrination and degree of proficiency required for effective 
employment of the weapon system shall supplement the tabulated data. 


| ENTM Special Trainings The classifications (AFSC) for 
which qualitative personnel requirements information will be needed shall be 
listed and the procurement of such information shall be scheduled, together 


with the special training courses required. Location, schedule, and capacity 

of such courses shall be shown, or the procurement of this information shall be 
scheduled. The source(s) for obtaining special training course space allocations 

will be discussed. 


522 Unit Training. On-the-job training (OJT), mobile 
training detachments (MID), contractor furnished schools and conversion support 
shall bé indicated fer брега опв and maintenance personnel. Тһе permanently 
assigned contractor technician force shall be discussed, as applicable to 
personnel training. 


1.5.3 Trai Facilities. Modifications to existing 
facilities to accomodate the personnel dining program shall be. indicated in 
the "Facilities" section. | ки 


u. 5. u gross газы, е precise degree of cross-training 
іп the weapon system maintenance ection requirements shall be defined, 
insofar as possible, by specialist grade and type. General references are to be 
avoided since they leave the reader, uninitiated in the new weapon system, with 


confused opinions regarding training requirements. 


1.6 Maintenance, Servicing and Inspection. Present the 
concept of maintenance most compatible with the unique features of the weapon 
system, and define maintenance, inspection and servicing responsibilities for 
the designated supporting organizations. The authoritative USAF documents used 
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as source for this information will be referenced. 


4.6.1 Procedures. Maintenance practices, servicing tasks, 
апа inspection methods, per зе, shall not be shown. 


| «6 „2 Maintainability. Particularly noteworthy maintenance 
features, such as weapon sys adaptation to a multitude of testing equipment 
for confidence, adjustment or maintenance purposes, shall be presented in 
sufficient detail to indicate the degree of supporting effort required for each 
maintenance level. 


4.7 Equipment. Outline the support equipment requirements. 
Include special equipment such as test, checkout and training equipment. Equip- 
ment essential to effective utilization of the weapon system shall be described 
and illustrated, with its special role indicated. Such critical equipment shall 
be listed to facilitate planning. The source(s) for obtaining requisitioning 
authorizations shall be discussed. 


eê Supplies and Material. Outline the logistics concept 
` for support of the weapon system tactic t. Requirements shall be discussed 
“іп sufficient detail to indicate the planning and management requirements іп the 
supply area. 


4.6.1 Consumables shall be listed in accordance with the 
minimum requirements for a tactical unit during a maximum effort period, based 
on the operational plan. Official authorizing documents shall be cited. 


h.8.2 The relationship between supporting supply and 
maintenance organizations shall be presented. The applicable administrative 
record system(s) for control of material flow shall be diagrammatically 
illustrated whenever possible. 


4.9 Facilities. Facility requirements for the functions 
of operations, maintenance, administration, training and logistics shall be 


stated. Items suchas electrical loads, fuel and weapon storage, runways, 
taxi-ways, alert shelters, hangars and other features which require long lead- 
time, shall receive special treatment. Peculiar features requiring modification 
of existing facilities shall be so designated, 


1.10 Data. Reference the handbooks of operations and 
maintenance for the weapon system, related ground support equipment, and 
training manuals. 


1-11 Emergencies and Precautions, The purpose of thig 
section of the weapon sys management ma is to provide information useful, 
to staff, command and tactical unit ан operating a system employing secret, 
radioactive and/or special weapons or weapon system components. State the 
planning and management requirements for safe utilization of special weapons 
in the weapon system, reflecting existing doctrine as published in special 
weapon technical orders and procuring agency planning guides for use of such 
weapons. 
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4.12 Security, The security measures against espionage, 
sabotage and compromise of special weapon design and operating characteristics 


shall be covered for the function of storage, handling and transfer, conditioning, 
servicing and flight operations. ‘This information shall reflect existing doctrine 
as published in special weapon technical. orders. 


u. 13 Public Relations. Indicate the probable requirements 
for public relations activities to assure adequate public acceptance of any 
objectionable consequences of peacetime exercise of the weapon system by the 
tactical unit. An effort shall also be made to indicate any predictable need 
for public indoctrination to assure satisfactory reaction tocombat utilization 
of the weapon syatem, particularly in respect to civil defense relationship, 
noise factors, health hazards, and any other matters inwhich public cooperation 
or public trust is involved. 
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5. ILLUSTRATIONS 


General. Unless specifically desig- 
nated otherwise, the oreparaticn of illustrations shall be in 
accordance with MIL-STD-218-2, Production or Procurement of Art- 
work for Technical Manuals. 


5.1.1 Effort shall be made to exploit all 
raphic techniques suitable for offset reproduction to faoili- 
ate the purpose of the illustration. 


5.1.1.1 The following techniques and devices 
are permiseible ын use of such techniques furthers the purpose 
of the illustration: 


а. Duotone 

b. Page Bleed 

в. Color 

d. Velox 2% 

е. Combination Line and Halftone (Drop-out) 

5.1.1.2 Techniques requiring excessive hand- 


work on printing negatives or plates shall be avoided, 1.6., 
vignettes, highlight halftones. 


5.1.1.3 Illustrations shall be integrated 
with text and page composition so that the page layour ог for- 
mat is dominant (aee paragraph 9.5). 


5.2 Color. The use of color shall be 
confined to exploitation of single color plus black where ров» 
sible. The introduction of an additional color, where abso- 
lutely necessary for illustration clarity, shall then be ex- 
ploited throughout that partioular signature. The use of full 
Spectrum color illustrations requiring four color process вера» 
ration is prohibited. | 


5.3. Cartoons. Appropriate cartoons may 
be used to emphasize or call attention to a limited number of 
important points. Risque cartoons shall not be used. Cartoons 
shall be line drawings; the use of color in cartoons is 
discouraged. 


5.4 Halftone tonal consistency from illus- 
tration to illustration shall be maintained throughout the book. 


Illustrations 
t revision purposes. 


5,6 Pepto tian of en Depiction of 
equipment desoribed in the handbook s e & literal line or 
continuous tone град T except when such equipment is repre- 
sented in a symbolic or diagrammatic sense. When equipment. is 
installed іп а particular aircraft, drawings of such airoraft 
shall be a literal line or continuous tone rendering. In no 
gase shall a representation of an airoraft within an illustra- 
tion be that of any aircraft of any foreign power. 
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6. “EXT 


6.1 The text shall be grematically correct, clear, 
concise, pleasant and easy to read. Whenever practical, text should be 
simplified and decreased in quantity by the use of complementary artwork. 
Idiomatic expressions are permitted if they are in common usage among the 
readers of the handbook. 


6.2 Once an “Stem is named in the handbook, it shall continue 
to carry the same name throughout the handbook except that the items which have 
colloquial names may be so referred to. The correct. and the colloquial nomen- 
clature shall be clearly defined upon first mention. Wherever auch items of 
authorized equipment, supplies, etc., are used, a warning footnote follows: 
"The information contained on this page is for information only and does not 
constitute authority for requisitioning, пог does it purport to be the final 
approved item identification nomenclature." 


7. TYPOGRAPHY 


7.1 General. Minimum body type (text) size shall be 8 point. 
Tabular matter end illustrations of schematic nature shall not contain 
nomenclature smaller than 6 point. 


| 742 pes Body type and illustration nomenclature shall be 
typeset where practical. Machine type, varitype, justified electrical type- 
writer, or mechanical lettering (Leroy, Wrico) are acceptable. 


7.3 Classification Identification. Handbooks containing 
classified matter shall carry classification identification centered at the 
top and bottom of each page іп 2) point type. 


Tel me Faces. Туре faces for running heads, feet, sub- 
heads and body type s . be clean and sharp. Face selection shall beat 
the discretion of the contractor within the bounds of acceptable commercial 
practice. 
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8. FORMAT AND MAKEUP 


8.1 Section Numbering, Sections shall 
be numbered consecutively by cap oman numerals, 


| 8.2 Page Numbering. Page numbering 
shall be by section-page system. Гог example, the third page 

of Section V will have the number V-3. Where section heading 

illustrations cover an entire page, that page shall contain no 


number. | , 


Paragraph Numbers. Paragraph nun- 


А Appendixes. 
earance beginning with 


8.3 Pa 
bers shall not be used. 


8.4 Ap | 
shell be numbered in the or er “or app 
Roman numeral I. 


8.5 Layout. The handbook shall be laid 
out attractively and emphasis shall be placed on apt arrange- 
ments of illustrations and text. I 


8.6 Color. (See paragraph 5.2) Color 
may be used to emphasize or draw attention to important points, 
If an illustration on the page already has color in it, the fur- 
ther use of that color оп thet расе may be exploited. Care shall 
be exeroised so that the use of color is helpful and not сопгив- 
ing to the reader. 


8.7 Piller Art. Piller art may be used 
when productive use of space cannot be attained. The amount of 
unproductive space shall be wininiced, 


8.8 itle ang zr Рада, An attractive | 
title page shall be provided, slon to appear оп the 
title page and "A" page will be ей b by the аи Service. 


8.9 
tents shall list section hea ings, page hea | 
pago headings as to be convenient for tho location of 85515216 
й the handbook. 


8.10 Section Headings. Appropriate ilius- 
trations shall accompany each section heading. Such illustra- 
tions shall ocoupy no more space than 5-1/2 x 8-1/2 inches. 
Informal seotion titles may be used. However, care should be 
taken that section titles are мае to the information 
eontained in the section. 


9. . ARRANGEMENT 


9.1 General. The arrangement of informa- 
tion within the handbook ahall conform to the most logical ехро- 
sition of the material to be presented. 
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9.2 Sectioning. Because of the wide 
variations in complexity and purposes of the equipment covered 
by this specification the number and content of sections for 
any particular handbook shall be governed by the amount and 
character of the material to be presented. In general, each 
of the applicable discussions listed in paragraph 4 shall be 
covered in a separate section of the handbook. 


10, PUBLICATION 
10.1 Date of Publication, The manual shall be available not 


less than five hundred (500) days prior to, scheduled delivery of the first production 
tactical unit, or at the date specified in the contract. 


10.2 Manner of Publication. The manual shall be prepared for 
photolithographic (photo-offset) printing. = 
10.3 Printing. Printing shall be accomplished by the contractor, 


unless otherwise specified in the contract. 
11. REVISIONS 


11.1 The manual shall be revised, as required, every ninety (90) days 
until delivery of the first production tactical unit. It is anticipated that 
revisions will not be required in many instances because the manual does not 
reflect. technical detail. When the manual is reviewed and found not to require 
revision, the Contracting Officer will be so advised. 


11.2 Any volume of а multi-volume manual пау be revised 
separately as required. 
12. SAMPLING AND INSPECTION PROCEDURES 

12.1 Methods of inspection and approval shall be as 
specified in the contract. 
13. PREPARATION FOR DELIVERY 

13.1 Manuals shall be prepared for delivery as specified 


in the contract. 


NOTICE: When Government drawings, specifications, or other 
data are used for any purpose other than ín connection with 
a definitely related Goverrment procurement operation, the 
United States Government thereby incurs no responsibility 
nor any obligation whatsoever; and the fact that the Govern- 
ment may have formulated, furnished, or in any way supplied 
the said drawings, specifications, or other data is not to 
be regarded by inplication or otherwise as in any manner 
licensing the holder or any other person or corporation, 

or conveying any rights or permíssion to manufacture, use 
or sell any patented invention that may in any way be re- 
lated thereto, 
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INTRA-COMPANY CORRESPONDENCE 
SAN DIEGO, CALIFORNIA 


In reply refer to: 
SSD-160 JKW:VJP:me 


F 102 PO File Noz j ر‎ “7 


To: B. F. Ferguson, Model 8. P, O. Ы 
L. C, Stuckey, Quality Control 
W. Е. Chana, Service Engineering 

From: J. К. Williams 


Subject: Physical Compliance Inspection of First Article. 


Equipment Type: Hydraulie Test Stand (SE-1061) рег 
Specification МІ15-26877. 4 
4 | 6е-0-379/ 
Location: Arnolt Corp., 2261 Carmelinia Avenue 
Los Angeles 64, California. Дан 2/3 
Date: February 26, 27, and 28, 1957 
Time: 9:00 A.M. 


l. Arnolt Corporation has advised Purchasing of the First Article date for 
above equipment. | 
2, Support System Design Group request attendance of addressees. Please 


advise V. J. Park, Ext. 2141 of intentions. 


e ee 
< J. K. Williams 
Design Group Engineer 


ТЕР: FAP: nc 


ec: J. 2. Wheeler 
J. K. Williams 
С. DerManuel 
У. J. Park 
G. A. Krauss 
D, Graves 
W. Kilgore 
M. Grove 
B. W. Miller 
T. Molo 
File, ӘШ-10бі. 
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Physical Compliance Inspection of First Article 
М2-2 Gas Engine Driven | 
Hydraulie Test Stand 
MIL«8-26877 
Built By Arnolt Corporation, Los Angeles, California 
Timo: 9:00 А.М. February 26th 
Flaeo: Arnolt Corporation, Los Angeles, California 
2261 Carmelina Avenue 
Los Angeles 64, California 
mesa сот Ü To inspect physical and functional compliance. of the 
Xm stand with those "articles of MIL-S-26877 pertaining to components, circuitry, 
servicing, maintenance, appearance design, structural adequacy, workmanship ә portability, 
‚вазе of operation, eto. This inspection does not cover the quality assurance provisions 


of Paragraphs 4.0 MIL=S-26877, However; upon satisfactory compliance with the results of 
this inspection, Ше stand will be тои ее for production. pending results 


of quality assurance tests. / 2 
Schedule: Wo dt 
er i е ДУА. : 
First. Day; m. “о i 
Да ud aei end Prelinibary | Cia of Attending Personnel: 
NA. . CONVAIR 4 


SAMAY LL ac ee d ARNOLT CORP. _ 


The chief purpose of this preliminary conference is to inform those in attendance 
the intended procedure for the inspection. Inasmuch as several people will be on 
hand who are interested in only special aspects of stand compliance, the intent 
here is to eliminate duplicate inspection, discussion, and gensral confusion once 
the actual unit 15 undergoing inspection. Accordingly, an explanation of inspection 
procedure will be presented at this time. 


4 are “е 
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CONVAIR e SAN DIEGO G) Ф 
AGENDA (CONTINUED) Page 2 


В. Physical Compliance - Remainder of First Day. The remainder of the first day is to 
be spent physicaly/ checking the stand components, circuitry, ete. for compliance to 
MIL-5-26877, paragraph by paragraph. 


NOTE: 


The unit will be fully assembled for initial familiarization (15 min.) 

at which time the cabinet housing will be remove and physical inspection 
commence. The housing will be replaced during tho inspection for detail 
cheeks, | 


1 Arnolt to have following equipment on hand. 


Во 
b. 
Qo 


d. 


Second Day 


First Article Stand 

Reference table(s) with all major design assemblies and schematios. 
Test rig for flow checks of SE~1061 systems, 
Miscellaneous gear. | 

1. Artie gloves 

2 Steel measuring tapes 

3. Wrenches, scréwirlvers, eto. . 

4% Fork Lift 

5. Noles level mater 

6.  Strobotac or vibrating reed instrument 
7. Thermometer 


8, Torque wrench 


Tima: 9:00 А.М. 


Ао Continuation of Physical Compliance 


B. Conference upon completion of physical compliance inspection to review findings of 
physieal compliarice inspection. A rough draft of composite comments will be prepared, 


Third Day 


Tims: 9 :00 А.М, 


A. Functional Demonstration of Stand 


1. Flow Test 


Be 


b. 


Cheek out engine RPM. 
Observe fill and bleeding of systems 


. т „+ ae А 
CONVAIR = SAN DIEGO e 
AGENDA (CONTINUED) | Раде 3 
A. 1. (Continued) 
в. Pressurization of reservoir e release of reservoir cap under operating 
pressure, 
d. Short period test to show capabilities of each system to produce 
30 GPM at 3000 p.5.1.G. and 15 GPM at 5000 p.s.1.6. Operation of 
pressure compensator and instantaneous volume control will bo ob- 
served. 
в Visual inspection as to vibration of tubing, gages and cabling, ete., 
system ovoreheating, leakage, loose joints, ete. under stand operation. 
f. Cheek out of stand safety devices o thermosw4 toh, boost pressure switeh, 
relief valves. 
в. Noise level reading. 
ho General control panel checkout 
1. Limiting engine head temperature 
22 Engine pressures 
3. Cooler bypass valves 
& “Torque on main flow control valve 
5. System manifeld 
6. Relief valve operation 
7 Sight gages 
4. Radio interference check 
2. Portability Test, 


С. Conference upon completion of Functional Demonstration. 
inspection, 


а» 
be 


d 


short road test 

Fork 152% of stand 

Brake system operation on inclined surface 
Hoist lift of stand off lifting points 
Weighing of stand 


Formal minutes of meeting of comments and/or discrepancies to be signed 


by Convair, Air Force, and Arnolt personnel. 


DH: пе 


То review findings of overall 
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MINUTES OF MEETING | 
PHYSICAL COMPLIANCE INSPECTION OF FIRST ARTICLE 
(DATE) AT(VENDORS LOCATION) CONVAIR PART NO. я 


EQUIPMENT: (Give Specification Nomənclaturej 

APPLICABLE SPECIFICATION:  (Militery-Convair-Commerciol) 
MANUFACTURER'S; DESIGNATION, PART NO. AND SERIAL NO.: 
AIRPLANE APPLICABILITY: (If not Classified) 


PERSONNEL IN ATTENDANCE: (Indicate if Individual is Inspection Team Member or Observer 
1% "Tóam""Observer!) 


(GOVERNMENT > Indicate Area Designation, 4.e. "WADC=WCLEM=6" "SAAMA-SAMTAS!) 
(CONVAIR - Indicate Department, i.e. "Purchasing, Inspection, Enginesring") 
(VENDOR = Indicate Title) 

DISCLOSURES: 

The above equipment typo/s vasf/were inspected for compliance with specification 
requirements ав well ас indicated suitability for field service usage and facility of 
maintenance. The following itmes and/or discrepancies were noted by various mombers 
of the inspection Вам. 

de 

2, 


3 Combine notations of all inspection team members inte a composite list 
in chronological order of meeting agenda. If notation is speeifie from 


ho one member only, placo his last name in ( ) following the item- 
So 

бо 

7. E м” 

8. | 


Under each item indicate action to bs taken 1.6. "Action: 
The following typical actions shall be considered: 


77 CONAIR = SAN DIEGO & О 
. = FORMAT FOR MINUTES OF MEETING FIRST ARTICLE (CONT*D.) | Page 2 


x DISCLOSURES: (Cont'd. ) 


а, Does item require further approval, if so, establish date vendor 


will submit necessary дата. 

bo Phase in consideration: If not on prototype and prior to pro- 
duction establish earliest possible date and unit number. If 
рһаза-іп із manda а and production slippage will result, so 
State. 

в. Vendor will comply 


do Vendor will investigate and forward information Por approval = give 


а. Specification deviation required, Convair to initiate. 

f. Convair to investigate and forward decision = give dato. 

ge No action required. 

ho Require proof of adequacy of correction if reinspection is nót 
imiodiately possible. Establish date for vendor submittal of 
information. 


i. "Cognizant Government Agency" will render decision to Convair- 
give date. Я 


jc Cost change item shall be so stated. 


RESOLULIONS: 


(Any pertinent statement commitments, ete. in addition to the following shall be 
ingluded here under) 


9. 


Vendor is not relioved of responsibility for fullfillment of specification 
or contractual requirements as a result of this inspection. 


Any items herein involving cost changes or produotion slippages real or V 
anticipated ist be processed through authorized Convair channels. 


It is to be noted that Government Agency Personnel in attendaneó at this 
inspsction are acting in an advisory engineering capacity only and that, 
comments submitted does not authorize Convair to take any action во as to 
obligate the Government. Formal comments vill be submitted to Convair 
via authorized channels. 


With satisfactory ra solution. of items contained Berein it appears that the 
unit will meet specification requirement. Verification of this fact will 
be proven by quality assurance testing as required by specification. 
Accordingly tho unit's design shall be considered .anceptable for production 
release. (or, However unit's design is not. considered acceptable for 
production release pending adsquate proof of satisfactory resolution of 
item contained heroin.) 


«7 ^ 
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FORMAT FOR MINUTES OF. MEETING FIRST ARTICLE (CONT!D.) Page 3 | 


BESOLUTIQNS: 
13. Reinspection of the unit by Convair Engineering relative to pertinent items of 


this inspection is contemplated on or about (Dat 9). 
(Signatures) 

МАРС 

SAAMA 

OTHER AF 

CONVAIR 


VENDOR 
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Е 102 PO File No 2. 2-2 AR 1957 
De Жо D25915 | 
Jo Jo Alkagin mee. : 


Shinmeat of Aireseft Ghertags Titans 


Е howo meed with concióoxeblo concern Contracts Letter 1162-857, dated 

1 February 2957, by Mra Rciser for you on tho bove subject. Tais debtor 
Есейе ia part that in ender to enn Ab Golivóry of sherteges on tactical 
(Fed) edxeraft, the contractor proposes to chip shortage items to deste 
2253610 where aizpleuss ска Loested on an automate besis, as the parts 
bacane available, and witheut obtaining еду apecial. shipping instructions 
іт this comection from the Alr Force. 


As cíinplo 28 this plea my be, 2$ the practice io cxoroiood, we cam exe 
Reet cansiderehle grief, confusion end ЗЛА will өзочеса the Guster and 
СВОДА о 


The incorporation of sherteges in the field up to date has been no exemple 
of GENUA sctivity. When more thon өле divisien participates in a progran 
such ag this ono 604 wen 1% is песоввелу to coordinate several fir Foree 
Commands in oxder to get the job асар coupled with the problem of иооксобей 
kits and kits with may chortegea, it esa bo understood thy this progran 
hes, up to date, been on unhepsy ойде 


Tro Dre reemmeuded ‘by Mr. Releer will make prior programs lock like a 
red 201001, смс. Ue ввюпоб arbitrarily ship a hex of parts to азу = 
testical bace end ©0006 that tase to accamiich в job in Wer cua bêalî 
зева there is ample пос Все сад of cating evento. "Uno kits that эхэ 
саа оссо thavouspiy checked Ser couplotenoss aud msg 

mnorted by the necessary éscumentebion meh tells the meckenic haw to 
бо Фе Jobs Convelr blue prints exe not considered adequate decumpntatien 
fer cush совае 


en we mention that kits амалда ре completes we hava roferonco not only to 
the major elements of the kit but alse to the mexy, many bite aod nieces 
Such as mits, belts, viro, rivets and enytaing elso that is necessary Sor 5 
tho caplete job. e M 
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Во He Bag 6 Bebruszy 1057 
Send of Азвега бр Shorteae 509 


Че nade very Я Seidê ca the Meld inustallacion of ЖОР 2265 rocket. kit. 
fm this instance the kits vere shioned chort what ve позу consider frae 
Steck in tke pleut ола Weh we потта цу expect û tactical bass to have да 
hans tais 952808 considerabile haves. бапес the ADG Boses enjoy © varying 
degree of У Au the arca ОЁ parts, vo angai assume that thoy have aaye 
thing ca bend 


Whenever the Alr Forge seceives о hit wbich 10 short of parts or documentation, 
tee recigicnt drops the entire hit to the ground with а thud, walks атау fren 
it сей starta to giye cur Techo Reps. & bed time as to our ability to perfona 
сюй cur capacity te do a job. Life becomes miserable for everybodys 


Suming up this heart rendering exhortation, vo would Liike to sey саз thing; 
по kit chou be cont te eny base at eny пе witheut the сет се са es 

my Gcportucnt that edeqiete plons рохо been mede to receive we H бюд that 
£b xit hes bem сега ей to be complete (ineluding parts спа docuunntotion)e. 
За other veng if there із to bo a erie? in the Meld, we don't vent 36 русо 
pared, for us, we want to generate 1% 


Че enelese for the geen of all concerned vith this activity E 
. Of our pressed ground miles which govern the смок approach to ins 
Ghortepee $a the Meld ond thich we solicit all to folicive 
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EXCERPT FROM MODEL 8 
MANUFACTURING MANUAL 


Section K-13 - FIELD OPERATIONS - Incorporation of Shortage Items on Delivered 


Aircraft. 


This procedure shall apply only to incorporation by CV = SD of shortage items 
authorized by this Acceptance Sales Order. 


le c ration of Shortage I : Incorporation of Shortage Items covered by 


an Acceptance Sales Order, will be accomplished by Convair at the Customer's 
facilities. Department 279, Post Production Service at Plant II, has been 
established for this purpose, In order to facilitate the task of incorpora- 
tion of Shortage Items, Service Engineering has been established as the 
coordinating department. 


г. Initiation of a WSS: Upon receipt of an Acceptance Sales Order covering 
Customer authorization for the incorporation of Shortage Items, Service Еп- 
gineering Group, Service ineering, shall initiate sm Aircraft Shortage 
Work Statement Summary (WSS) Reproducible Master, completing items 1-4. 
inclusive, which identify the Shortage Item. Іп preparation of the 855, 
reference shall be made to both the AF Form 263 Packing Sheet, DD 780 А/О 
Inventory Record Shortages, or DD 250, Material Inspection and Receiving Re- 
port (Continuation Sheet) and the AF 20-8 Waiver Document referenced in the 
Acceptance Salos Order, A copy of the WSS shall be forwarded to the Service 
# Publications Group of Service Engineering and the Reproducible Master shall 
be filed for roference. 


x 


* 3. Description of the Task; Service Publications Group shall complete items 
5-9, inclusive, of the WSS. These describe the function of the Shortage 
Item, limitatione it imposes upon the aircraft, a description of the task of 
incorporating it and flight test requirements, Upon completion, the WSS shall 
be returned to Service Engineering Group. 


„ще dime, Parts, Tools, Etc.: Upon return of tho WSS copy, Service Engineering 
Group shall incorporate information received onto the Reproducible Master and 
then forward the WSS copy to Tool Planning Control Section, Tool Planning and 
Design, Plant 11. Planning Control shall complete items 10-20, inclusive, ав 
applicable. These items pertain to requirements for time, labor, parte, ma- 
terials, tools, equipment, etc. Planning Control shall obtain from Inspection 
Department Information necessary to complete Items 14, 15, and 19. After com- 


Since issuance of this ао Serica Enginaoring Group has 
assumed Service Publication functions in the routine outlined sbove. 


"Note: 


L./J. Bordelon 
Chief of Service Engineering 


pletion of items 10-20, the WSS shall be returned to Service Engineering ا‎ т 


| 
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MANUFACTURING MANUAL 

Section K-13 MODEL 8 MANUFACTURING MANUAL 


5. Available Customer Facilities: Upon return of the WSS copy, Service 
Engineering Group shall incorporate information received onto the Re- 
producible Master and then shall forward the WSS copy to the Field Service 
Engineer, Service Engineering, located at the applicable AF Base. The 
Field Service Engineer shall complete items 16, 17 and 18, as applicable, 
These items pertain to AF Bage availability of facilities and standardízed 
and special tools and equipment. Upon completion, the WSS shall be returned 
to the Service Engineering Group. 


6. Release of WSS: Upon return of the WSS copy, Service Engineering Group 
shall incorporate the information received onto the Reproducible Master, 
The authorizing signature of the Chief of Service Engineering shall be 
obtained, and then a WSS copy shall be forwarded to Post Production Service 
for incorporation of the Shortage Items. Other copies of the WSS shall be 
disuriuuted ag reowdred. 


7. Authority (ог Incorporation of Shortages Items: Incorporation of Shortage 
Items shall be accomplished by Depar tnt 279 oniy upon receipt of a properly 


&xeoutod WSS. 
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CONFERENCE REPORT 
MINUTES OF MEETING 


On 15 January 1957, a conference was held at the Equipment Laboratory, Wright Air 
Development Canter, Wright-Patterson AFB, Ohio. 

The purpose of the conference was to discuss the adequacy of the MA-4, M-7, and 
МА-8 Air Conditioners in supporting verious aircraft in the Air Force inventory, and to | 
clarify conflicting requirements forwarded by the AMA's to Gadsden Air Force Depot. | 


Those in attendance were the following: 


Pennington, Robert lst: Іш, HAEC ATC Tyndall AFB, Fla. | 
Franklin, Orville WOW=1 HAEE АТС Tyndall AFB, Fla. 
‘Kent, David S/Sgt Eglin AFB, Fla. 
Stephens, John Civ МРММЕА AMC Mallory AFS, Memphis 
Hughes, L. Civ MGMPET AMC Gadsden AFS, Alabama 
_Pacileo, Louis Civ MGSCRC АМО Gadaden AFS, Alabama 
Bednorz, Vincent, Civ ММТЕ АМО W-PAFB, Ohio 
Conner, Chuck Civ MOSRE АМС Ұ-РАЕВ, Qhio 
Park, Virgil Civ Dept. 65-0 Convair San Diego, Calif. 
Hansen, R. Ma jor ADMAC -DC ADC Ent AFB, Colorado 
Clarke, Joe Civ WOLEM=2 WADC W-PAFB, Ohio 
Beatty, Carl Civ WC LEM-2 WADC WePAFB, Ohio 
Очеп, Al К. Civ WO LEM-2 WADC W-PAFB, Ohio 
Carver, E. L, Capt WC LEM-2 WADC М-РАВВ, Ohio 

CARVER: Welcomed the personnel present on behalf of WADC. He remarked that 


the Gadsden AFD personnel had requested the conference be held to clarify the many problems 
thet had arisen ва: а result of M transferring aircraft ground support air conditioner 
procurement from Shelby AFD ta Gadsden AFD. He also outlined other topics that WADC 

felt. should be discussed that might be of interest to all concerned. 


| BEATTY : Made a few brief remarks about WADG s responsibility in the Weapons 

| System concept of aircraft support. А family of air conditioner units is the goal toward 
! | which МАРС is working whereby there will be an air conditioner available for ground ! 

| support of any type of USAF aircraft. 


CARVER : In the past an air conditioner was developed when a specific aircraft 
was being built. Аз a result, each time a different tactical airplane was conceived, it 
invariably caused a new air conditioner to be developed. This development seemed always 
to lag behind the development of the aircraft due mainly to changing aircraft air con- 
ditioning requirements. 

PACILEO: Asked about the security classification of ihe conference. 

САНУ ЕН: Did not feel that any of the subsequent: discussions would contain any 
security information. Informed the conference that WADC would discuss all of the air 


conditioners devéloped to date. (The substance of the discussions led by Mr. Clarke and 
Captain Carver on the units is condensed in Appendix "А" attached). 


РАСТТЕО: Wanted Бо know оп what basis these air conditioners were being shipped 
and on what basis were the unita being distributed. 


Даден م‎ o ДРРРЯЕКЕХ 
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BEDNORZ : Units are automatically distributed based on aircraft allowances. At 
present the air conditioner procurement responsibility is being transferred from Shelby 
AFD to Gadsden AFD and as yet the Gadsden people have not been thoroughly briefed. 


PACILEO : Original question was based on the fact that Kelly AFB had on record 
a requirement for 12 Ma- units for maintenance purposes. Gadsden learned that Kelly 
already had 6 units, but did not know whether this was a requirement for 12 more or 
whether the 6 units on hand were part of the 12 required. 

Further, Gadsden had on record requirements from the AMA's concerned 
for MA-7 and МА-8 air conditioners, WADC had recommended to Gadsden by correspondence 
that the requirements for some of the MA-7 and MA-8 units should be revised and A-3 Air 
Conditioners and Н-1 Heaters be used. These two units together are more than adequate 
as well as more economical. 


CARVER : WADC maintains liaison with the various aireraft Weapons System Project 
offices. The WSPO's forward aircraft ground cooling requirements to WADC for evaluation, 
After studying these requirements, WADC recommends that "such and such" an air conditioner 
be used for ground support. If no such unit exists, an exhibit must be written and an 
immediate development program started. 


In corresponding with Gadsden on these units, WADC was expressing ita 
objection to the МА-7 and МА-6 units for use in maintenance support of various aircraft. 
However, official requirements come from the AMA's concerned. These requirements remain 
valid until changed by the AMA. 


PACILEO : Gadsden will make another inquiry to the AMA's citing WADC's recommen- 
detions. Any differences will then be resolved between WADC and the AMA through the 
Weapons System Project Office. 


BEDNORZ: Explained that he had attended several conferences similar to this and 
inveriably it was clearly shown that often the procedures that should be followed in 
developing a piece of equipment and getting it into the Air Force не lagged due to 
some inexperienced people in the system. 


The using organization has a requirement. This requirement is communi- 
cated to the AMA concerned, А Table of Tentative Equipment (TTE) is published by the 
AMA, Supposedly, the AMA knows the equipment WADC has developed. He assigns the proper 
piece of ground support equipment based on previous WADC recommendations, The TTE is 
forwarded’ to Gadsden where procurement is effected. NT 


Summed up by repeating that inexperience breaks down the system, 


PAC ILEO: Remarked Gidsden was having their differences with SAMA: concerning MA-7 
requirements for support of the F-102 aircraft Рог FY 57. Based оп WADO's information con- 
cerning number of MA-7 and MA-8 units being bought by Convair, Gadsden came up with а re- 
guirement of 81 МА-7 units. SAMA insists they need 120 units. Gadsden is sending a 
representative to SAMA to resolve the differences. 


x 
x 
| 
x 
| 
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CARVER: ` Convair is buying МА-? and MA-8 units for their F-102A test. program 
and it appears the quantity will take care of at least the first year requirements, 


РАНК: | Gave break-down on number of МА-7 and MA-8 units being bought by 
Convair for support of their F-102A. (See Appendix A"). 

HANSEN: Based on these figures, there are roughly already one-half enough MA-7 
units for the entire F-102 program. Likewise, there are roughly two-thirds of the totel 
amount of MA-8 units already on order Рог the entire #-102 program, Тһе FY 57 requirements 
have no doubt been adequately met, 


CLARKE ғ The Hokanson MA-3 unit built for Douglas B-66 airplane was never quali- 
fied as ап MA-3 unit, but Douglas bought the 40 units and they are presently being used 
in the field. 


PACI EEO: | „ Gadsden has had inquiries from Bglin AFB for spare parts for the 
Hokanson unit. Gadsden can до nothing to belp. The parts are not stock listed. Mr. 
Hughes is going to Hokanson and see what ean be done to help this situation. 


BEDNORZ = Discussion revealed that unless the air conditioners меге built "bit 
and piece" alike, sach one must have а different stock number. However, like items in the 


various units should have the same stock number. This is Gadsden’s responsibility. 


СТАВКЕ : It is hoped that the Table 252 requirement which WADC is recommending 
to the contracting officers will help standardization more. 

HANSEN ¢ The airframe manufacturers should program for spare parts. 

PARK; Stated thig is done by Convair with their ground support equipment. 
The status of the spare parts provisioning for MA-7 ава MA-8 units is unknown, 

BEDNORZ £ Advised that the Hokenson unit should be put in the limited standard 
classification. | 

PACILEO: Eglin states they are about to give up on the Hokanson unit. because 


of lack of parts, 


HUGHES 3 Gadsden has no information on the Hokanson unit or any MA-3 unit. 
Necessary briefing by Shelby AFD people has not been completed. Perhaps much will be 
accomplished when the entire administrative responsibility for the MA-3 has been transferred 
from Shelby-to ‘Gadsden. 


STEPHENS ғ Asked about engine and its Ре on the Hokanson and American 
Electric МА-3 units. 


CARVER: Engines were not government furnished items. Both companies coordinated 


directly with Continental Motors concerning each particular engine installation. 
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BEDNORZ : Advised it was Gadsden's Responsibility to “establish liaison with 
Hokanson, obtain manuals if possible, and become familiar with the unit. This should 
be done for all units in the field and for units in the future. 


It-is imperative. that stock numbers be assigned to ali existing air 
conditioners, as well as a clearly. defined nomenclature o 


CARVIR: | The discussion on engines is to be continued later in the conference, 
CLARKE г бате brief run-down on the R & D air conditioner Qul 0). 
BEATTY ; Remarked that the R & D units. had been projected for B-58 support, 


but pressure requirements on the airplane went above the Д psi te which the unit was being 
developed. - - | 


It is anticipated the R'& D unit will be discontinued. Hokanson has 
already delivered a high pressure air conditioner to Convair (Ft. Worth) for B-58 support. 
This is only an interim unit. WADC feels that Convair will have to reduce the pressure 
requirements 1n their production model aircraft. 


The air 80 4 1 leber that will eventually support the В-58 will have 
ае for also supplying servo air while the airplane is on the ground. ` 


CARVER: This is a good illustration of a 54466 of ground support equipment 
becoming obsolete before it is completely developed. Original pressure requirements on 
the B-58 went from 4. psi up to 8 psi. 5 4 


BEDNORZ? | Recemmended that guide lines be given to the airframe people in the 
Handbook of Instructions for Aireraft Designers. 1% is important that the line be drawn 
as to how high. the designers. can go especially in pressure and airflow requirements. 


CARVER : WADC dees intend to incorporate this in the handbooks keeping in mind 
that parf TREES is Пяна the top design requirement of the airplane. 


HANSEN z It is doubtful that anyone will be able to hold down the atreraft de- 
signer in any way when he,is designing for performance. 


BEDNORZ : More cognizant must be taken by the designer of the available ground 
support equipment, This equipment is of utmost importance in modern type aircraft. The 
designers must be cautioned against- pushing the state of the art where no one can meet it 
in time to provide the ground support for the finished &irplane. There is a point of 
economics as. well ав a point of tactical capabilities in aircraft design. 


BEATTY + At the present rate, it is difficult to put an upper limit on aller af t 
design. We must. keep in mind the other problems the aircraft designer has to cope with. 


BEDNORZ : An illustration of the point in question: Оп the В-29, we had to get 
aut a bomber quickly *to lay the eggs" higher cammand had in mind. Time did not permit 
well planned design. As а result everything was crammed into the В-29 to help it in its 
mission, From а maintenance angle, the B-29 had too many inaccessible working parts. 

When more time was available and more planning could be done, the В-50 came cut which from 
а maintenance point of view is much superior to the В-29, The airframe manufacturers 

have tremendous design organizations and are in the best position to cope with any 
limitations imposed to fit the airplane to existing ground support equipment and still get 
the airplane desired from a performance standpoint. 


BEATTY : Still it is difficult to get optimum aircraft or ground support equip- 
ment in the early designs. In the case of the В-58, WADC has asked Convair to continue 
to look into the problem of pressure required to support the airplane with the idea of 
lowering the present pressure required. 


РАНК ғ It is most desirable to marry the air conditioner to the aircraft, but 
performance is foremost in consideration of design. Until thie design is finalized (which 
may be very late im the program), the ground support requirements my be in a nebulous 
state, The designer cannot prostitute the design and sacrifice performance, But Convair 
is well aware of this problem of ground support and do use it as a target to shoot for. 


CARVER: | It appears the initial requirements of МА-7 and MA-8 units are sufficient 
eopecially for the F-102& program. 


PACILEO: Gadsden is concerned about future requirements, Will contact all AMA's 
concerned and have another look at what is projected for the future іп air conditioning 
ground support equipment, 


CARVER: The MA-7 and MA-8 air conditioners were originally slated to support 

the P-102B which is now the Р-106А. Latest design information has shown that higher pressure 
and airflow requirements in the Е-106А preclude use of these two units. Instead, the 

МА-3 air conditioner has now been chosen to provide cooling of this aircraft. Рог heating, 
Convair and WADO have written a specification for procurement of a special heater capable 

of fulfilling the higher pressure and airflow requirements. 


HANSEN : So far іп ADC's use of the МА-7 апа MA-8, it appears they are more than 
edequate to support the F-102A, This could be because the units have not been used under 


the most adverae conditions as yet. 


ADC has always taken a stand against having the cooling unit and the 
heating unit in the same package. 


CARVER : In correspondence with Gadsden WADC has pointed out that the F-lOlB 
should be supported, by the MA-7 or MA-8, but that the ҢР-101А and F-101A could utilize the 
А-3 air conditioner and the Н-1 heater for Support. Both units are adequate as far as 
capacity is concerned and together they are more economical than either the MA-7 аг МА-8 
unit. 
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Likewise, to provide cooling and heating for maintenance purpeses on 
the С-193А, WADC recommended the А-3 air conditioner and Hel heater fer the same reasons. 


The GAM-63 project engineer had called from Bell Laboratories asking 
ahout MA-7 air conditioner for that missiles support. He was advised that it Нав been 
found that the MA-1A air conditioner was adequate and that an Air Force contract had 
just recently heen let. There were no Air Force contracts for MA-7 units, therefore, he 
would probably get an-MA-]A unit before an МА-7. He said they would need at least one 
unit by early spring. It was suggested that it may be possible to borrew an MA-7 or МА-8 
for initial test phase of the missile. 


HANSEN ; Doubt if any could be borrowed from ADC. 
CARVER: Very brief remarks on heaters, Remarked charts were available if anyone 
wanted detailed information. Also, information was available from the heater project en- 


gineer. 


HANSEN: Reiterated that Gadsden should take into consideration. of their re- 


quirements the number of MA-7 and MA-8 units Convair has already bought. 

PAC TILEO : Agreed this will be done, Still cannot understand why SAMA звув they 
noed more. | 

BEDNORZ : Brought out the necessity of clarifying to everyone concerned the 


different cooling missions of the air conditioners. These are cooling of cargo decks, 
maintenance areas, personnel comfort, and electronic bay areas, Perhaps these could be 
clarified in Equipment Component Lista (ECL's). 


CARVER : Led the discussion into the training and educational aspect of ground 
support air conditioners. Use of air conditioners for ground support is new in the Air 
Force. Air Conditioning has always been a luxury term and until the application of our 
units is explained, it will be difficult to justify some of our projects covering this 
field. 


BEDNORZ : Perhaps more stress on importance of air conditioning could be made 
in the initial pilot training. This could also be extended to airmen in maintenance 
achools. 


It is difficult to talk to budget people in Congress because they are 
not funiliar with ow air conditioner application and it takes some fancy explaining as 
to the importance of this piece of ground support equipment. 


CLARKE: Castle AFB sent some men to Hokanson for training en the Hokenson unit. 
This was an informal type training, but no doubt effective in a small way. 

BEDNORA š Asked if request for training has been made. 

PENNINGTON : Recalled that a request for training on the Hokanson unit was mde, 


but did not know of others. 
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PACILRBO: Gadsden is also in great need of this training. In the past, it has 
been difficult to fully convince Gadsden Procurement of the need for air conditioners. 

We just did not know the importance of this piece of equipment, nor the Ғав% that training 
requirements would be necessary, 


BEDNORZ : А Аз a starter, perhaps а film covering the general applications of these 
air conditioners would help. The film need not be technical, but it should show the various 
uses to whieh air conditioners are put in support of aircraft; Using commands e eul d 
furnish information for a filn, 


CARVER ғ The coming cooling season will find several types of air conditioners 
in use, Much material Рог a film should be available this coming summer. 


FRANKLIN : The training program for these units has lagged. ATC is most willing 
to get at it. Inquiry will be made as to making a film. Suggest Gadsden Requirement 
people also contact Headquarters ATC in this regard. 


BEDNORZ ; Here again, it appears someone has "dropped the ball? and as a result, 


тә definite training programs have been sot up. Sometimes you have to take the "Bull 


by the horns" and do something until someone stops you. 

PENNINGTON: In the past оп similar type equipment ATC has sent people te the manu- 
facturers' plants to learn first hand about the equipment. Would like the same be dome 
for піг conditioning units. One or,two people from each base could be sent to the plant. 
They should then be capable of instructing their people in operation and maintenance of 
the equipment. 


CARVER 3 American Electric Motors personnel said that two people from Francis 
E, Warren AFB had spent two full days and nights at their plant learning their MA-3 unit. 


СТАНКИ: Stated that ап American Electric Motors representative told him that 
they now had a contract to provide technical representatives for the MA-3. Did not know 
the status of this program. 


BEDNORZ : Led a brief discussion on purpose of having tech reps. 


Stated that currently the refrigeration people in tbe Installation 
squedrens are providing most of the maintenance support on the air conditioners. There is 
some question now as to whether this will continue and if not, bow maintenance will be 
effected. 


FRANKLIN : Existing Installations regulations new prohibit Installations people 
from performing maintenance en anything that is not installed property. AMC should help 
to clarify these regulations. 


BEDNORZ : Working on a memo to General Rawlings to clarify this situation, Mean- 
time, Gadsden should establish the training requirement and authorize tools, ЕСІР, etc. 
ror this ground support equipment. 
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FRANKLIN: Will WADC recommend contract maintenance or fielà maintenance? 
CARVER: Believe this is Gadsden responsibility. 
BEDNORZ : Probably field maintenance, Contract maintenance on some equipment has 


been successful in the ZI, but we must train our own people, assuring field maintenance 
autside the ZI. 


FRANKLIN : Will make Training Command aware of the maintenance and training problem, 


~BHDNORZ š Technical Representative programs can be either bad or good depending 


on type and quality of technical representatives sent te the field. Gave example where 
inexperienced technical representative caused break-down of воше radar equipment. 


PENNINGTON z Believed there are many advantages to the technical representative 
program, The renresentative can see what things go wrong with his equipment and crank 
the corrections into subsequent equipment. Beats the UR system. 


RED NONE s UR system should work, but here again somebody drops the ball". 

CARVER : Summed up by stating a training film on various uses of ground support 
air conditioning equipment is vory much desired. WADC will help in any way possible. 
FRANKLIN: Will inform АТС of this. 

BEDNORZ : AMC will be available for assistance. 

STEPHENS s Will training include engines? Some people in the field are replacing 


entire engines when actually repairs could have been made on original engine.. 


CARVER 2 Technical Order program on Packette engines should be far enough 
along by вом to preclude this being done. No doubt part of air conditioner training would 
include maintenance of various components. 


CARVER: Began discussion on history of and disposition of the MA-4 Air Conditioner. 
The MA-4 was developed for support of the F-102 program originally. Subsequently, the 

F-102 requirements changed, namely the pressure requirement. The МА-) was designed to 
deliver Ш inches water column gage, but as a result of higher delivery pressure needed, 

the МА-Д was caricelled and an exhibit was written raising the delivery pressure to 30 inches 
water column gage. This unit is now the МА-7. At the same time, it was decided that a ге- 
quirement existed Рог an electric motor driven air conditioner with the same characteristics 
of the MA-7, This was designated the МА-8, Both of these also include a heater. 


As a result of cancellation of the МА-Д, only eight of these units were 
bought by Convair from Recony Corporation, New York City. WADC never approved the МА-Д unit. 
Convair bought them as interim units for the early test phases of the Е-102А program.. 


Convair bas had difficulties with these units, both from the standpoint of workmanship and 


performance, WADC’s recommendation is that the units be junked unless Convair feels they 
want to rehabilitate them. How does Convair feel about this? 
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PARK: Convair sent a letter to SAMA outlining the deficiencies. It was 
suggested the units be returned to Convair with the thought that they would be put back 
into shape. Subsequently, some MA-7 (Mod) units have arrived from the same contractor 
(Recony). Again the workmanship on these MA-7 (Mod) units was Very poor. Convair 
completely dismantled one of the units. Many discrepancies were found over and above 
those noted on the unit before dismantling. As a result, Convair is not accepting 
Recony's MA-7 (Med) unit. Fourteen units have been delivered to Convair and four units 
are enroute. Production has stopped. It is not known at this time what will be the 
outceme, but it would be safe to surmise that the contract will be terminated. Therefore, 
Convair now feels it would be pointless to repair the original МА-) units. These will 
probably be junked. ` қ - 


BEDNORZ : First, Gadsden should assign the MA-) units a stock number. Then 
Gedsden Maintenance people should evaluate the 8 units as to reparable or non-reparable. 


HANSEN = Believes the units belong to the using organizations now and not 
Convair, The AMA's concerned should "start the ball rolling" and deal with Gadsden 
in junking these units, 


BEDNORZ = If the units are junked, be careful of sending the junked items to 

the Depot. Reiterate that the units be completely evaluated before any shipping is done. 
PAC ILEO : The bases where these МА-Д units are located should contact their 
depot for disposition instructions, 

STEPHENS : How about the engines on these units? 

BEDNORZ.: The units should be cannabolized wherever possible. Disposition of 


the usable components is determined as a result of requesting disposition of the unit. 


CARVER s МАРС is revising and bringing up to date the procurements data of the 
МА-7 and МА-8 mir conditioners. This data is scheduled to be released in early February 
1957. Meantime, these revisions were sent to Gadsden оп Supplemental Data Sheets and 
any procurement projected Рог the immediate future should not be held up pending receipt 
of the completed data. . 


The reason for WADC's original recommendation not to buy MA-7 end MA-8 
units on existing procurement data was due to some question raised by Convair that it 
might be necessary to get more airflow from the units than the existing. exhibit called for. 
Із was right at this time that Gadsden indicated they were about to buy some MA-7 and МА-8 
units. Based on this information from Convair, WADC did not feel that the Air Force 
should buy these units until checking more closely with Convair. Consultations with 
Convair personnel revealed that they would need more airflow, but at higher outlet tempera- 
tures, In most units already designed ог in production, this could be achieved. This | 
resulted only in WADC adding another design point in the revised procurement data ascertaining | 
that future contractors will design their unit to be sure of obtaining higher airflow when 
it із needed. А few other additions end revisions were incorporated ав а result of 
Convair’s procurement of the original MA-7 and МА-8 units. These revisions will come out 
in the form of Air Force Mil Specifications. 
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BEDNQR s Assume Convair is furnishing 1.0.7 ! 
PARK: It is a handbook requirement, but its status is not known. 
BEDNORZ 3 It is important that handbooks be current with delivery of the unit. 


The technical data should also be with the unit. There is a 90 day period in there where 
technical data and spare parts are provided by the contractor. During this 90 day ‘period, 
the Base supply organizations concerned must be stocked with the correct applicable spare 
parts and in the right amount. This system also seems to be breaking down, and if it 
continues, these air conditioning units will begin to go out of commission due to lack 

of parts. 


PARK: Convair has provisioning teams operating. Here again, the status 
of their operations is not known. | 


BEDNORZ š This should be done between Convair and the prime depot. It is up 
to Gadsden now to "nail this down’. 


STEPHENS : Opinioned that the handbook accompanying the unit should contain the 
7.0. on the Packette engine. In other words, T.O. should be with the end item. 


BEDNORZ s Maybe not T. O,, but at least service instructions. Mallory and 
Gadsden ' should coordinate with Convair on parts provisioning as concerns engines. 


CARVER з As a result of previous discussions, what action will Gadsden take on 
МАРС "а recommendations concerning MA-7 and MA-8 requirements? 


PACILEO : Gadsden will take cognizant of МАРС °з recommendations and forward 
them Бо АМА? в concerned; however, Gadsden will stick with the current authorization 
documents, Any objections by the AMA's will be brought to WADC's attention in order that 
something may be resolved. 


It appears Gadsden will dispose of the МА-Д units as uneconomical. 
Where are the units located now? 


РАНК: Records show one at Hughes Aircraft, four at Edwards AFB, two at Eglin 
AFB, and one at Holloman AFB. These are presently identified by Recony serial number 
4001 through 4008 and Convair part number 0960. 


BEDNORZ : Concerning Recony’s МА-7 (Med) unit. It should be classified as 
limited standard if this has not already been done, This is part of the basic management 
system and must be followed. 


CARVER ғ Short discussion on MA-8 unit. Revision of procurement data includes 
gelf-mobility, a feature that is not in the original design. Hope to incorporate this 
as early as possible in МА-8 -unita being produced by American Electric Motors and Keco. 
This requirement is a result of ADC's recommendation. 
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CARVER : Short discussion on sound level requirements in air conditioners. 

WADC is re-evaluating these requirements. It appears that Aero-Medical people are wanting 
these sound levels lowered, Millions of dollers are being paid in claims against the 
Government because of damage to hearing incurred in the service, Mr. Clarke has gone 

into detail with -some Aero-Mad people in investigating this problem, 


CLARKE: We went to the Aero-Med people with the idea of perhaps easing up 

this sound level requirement. We found that they wanted to make the requirements а 

little tougher, American Electric Motars has spent a great deal of money on sound level 
tests on their MA-3 and they still are not able to meet all the sound level requirements 
especially that requirement which concerns the discharge air out the end of a 15 faet duct. 
The sound of high pressure air simply exceeds the 80 decibels. It appears in this case 
that a deviation will have Бо be granted. Our inquiries Бате generated quite a bit 

of interest with the Aero-Med people. They are going to conduct some sound level testa 
on our MA-3 unit which we have here. They wil, analyze their findings and give us ‘some 
concrete evidence on which to base our future sound level requirements. 


CARVER : Discussion of Mallory AFD problems, concerning the stocking of Fackette 
engines and accessories for future use in air conditioning equipment, As a result of 
correspondence with Gadsden concerning engines and internal discussions at WADC with the 
Air Force Packette project engineer, it appears that much confusion exists as to what 
accessories go with what engines. A project is currently in progress whereby each basic 
engine will have several sub-numbers starting with -1, Each dash number will have a 
certain number of accessories and these will be listed in an applicable detailed speci- 
fication. It is suggested that Mallory AFD people coordinate with Gadsden, Continental 
Motors, and WADC Packette people in determining engine requirements and their necessary 
accessories. 


STEPHENS :. It appears that until the mentioned project is ready, Mallory should 
stock the basic engines (based on what future requirements can be obtained) and as many 
accessories as is deemed necessary based on recommendations from the engine manufacturer. 
Mallory could assign dash numbers for each air conditioner and eatalog the accessories 

by spéeification. | 


CARVER 3 To answer Ма11огу*з basic question of how many engines should be 
stocked would be very difficult from WADC's viewpoint. Numbers of air conditioners to 
be procured is not always apparent to this Center. 


HUGHES š How about the flexible ducts that accompany the air conditioners? 


CARVER: History of the development of the ducts is quite lengthly. Wii try 

to condense as much as possible. The МА-1 air conditioner was developed with a 12 inch 
uninsulated duct. Shortly thereafter, it was decided to- standardize on an 8 inch insulated 
duct with standard ABC couplings (American-British-Canadian). There is no existing 
specification on these ducts. In every air conditioner specification, the desired duct 
qualities are included. “Мо manufacturer has as yet been able to meke an economical duct 
which will pass all the teats. One or two manufacturers have ducts that are better than 
others. Some manufacturers state they can make a duct which will pass ali the tests, but 
no one will buy them because of the high cost of some of the raw materials which must be 
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CARVER: (Continued) 


used, WADC has been informally running some tests on some of the ducts submitted by 
the various manufacturers. 16 can be said that because of the competition generated 
by the demand for duets, the manufacturers are making good progress in coming up vith 
ducts that can be used on the air conditioners, but are used only because they are the 
best available. 


WADO hopes in the future to standardize on an aceept able duct which 
can be used with both low and high pressure air on both air conditioners and heaters. 


CARVER: Brief Statement on the new retina point өй air eT ee WADC 

has been directed by higher authority to rate all of the present air conditioners and 

all air conditioners in the future оп а 1009F dry bulb +859F wet bulb basis. The 
Americen-British-Canadian Air Forces are interested in having the ground support air 
conditioners rated on the same basis, Knowing each Air Force's ground air cooling capabil- 
ities lends flexibility to inter-country use of the air conditioners, The 100°F ab 

48597 wb condition is not a design point, but it does fall within the capabilities of sll 
our air conditioners. 


GARTER: _ Made the concluding remarks. Thanked all for attending. Hoped етегу- 
one present derived something from the conference. 


lt was gratifying to see that Convair had a representative present 
to fill in on questions concerning Convair" з activities in procuring equipment for their 
#-1024 airplane. Mr. Park was well informed on all aspects ef the engineering of Convair’ 
ground support air conditioners. His cooperation with WADO has done. much to speed up 
the procurement of acceptable items of ground support equipment for the Air Force. 


There was no further discussion and the conference was ended, 
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